Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 






^r. ful. %sensiirn. 

932 SUTTER ST. 
San 3rraiu.i«c;o. Oal. 



CLUB-FOOT: 

ITS CAUSES, PATHOLOGY, AND TKBATMEHT. 



CLUB-FOOT: 



ITS CAUSES, PATHOLOGY, AMD TREATMENT. 



l&tlns if^t lEsM^z to falb^ tf^t Jacfcsonfan l^rfje tat 1804> gt&en 
&S t]^^ ifilosol College of £urseon0, {000 a&iafflieti. 



BY 

WILLIAM ADAMS, F.R.C.S. 

STTBGEON TO THE ROTAL OBTHOPJEDIO AND OBEAT KORTHEBN HOSPITALS. 
LATE LECXrBEE ON SITBGEBY AT THE OROSVENOB PLACE SCHOOL OF MEDICINE. 
POBMEBLY DE310N3TBATOB OF UOBBID ANATOMY AT ST. THOMAS* HOSPITAL, &C, 



With One Hundred lUuttratioM on Wood and Stone. 



LONDON: 
JOHN CHUEOHILL AND SONS, NEW BURLINGTON STREET. 



1866. 



» • 



A U. ! 



TO 



THE MEMORY OF THE LATE 

JOSEPH HENRY GREEN, F.R.S. D.C.L. 

President of the Medical Council of Education. 

President of the Moyal College of Surgeons. 

Consulting Surgeon to St, Thomas* ffospital, ^c, 4^c. 

As a tribute of respect and admiration from a pupil and 
friend ; as a tribute, humble but earnest, to those high quali- 
ties of intellect and judgment which the medicine, science, 
and learning of England acknowledged ; and which won for 
him an European reputation, and the highest honors of his 
profession. 

Last, but not least, as a tribute in remembance of that 
which is dearest to the Author, personal kindnesses never 
to bo forgotten. 



59R80 



iL^i^assi 




San ?ranciBco County uedioal 
Soclsty 



^r- hi- Xoscnstin 

932 SUTTER ST. 
San l,'i.u,„.i„„., r..., 



treating CIub-Foot, and other defonnities, been tlio subject 
special attention ; but I have also \kbr enabled to inves 
"by many poBtr-mortem examinations, the anatomical conditioni 
existing in the several varieties of talipes, and thus in i 
measure snpply a recognised deficiency in this departmenB 
Burgerj'. 

I may here mention that it was under the adviae of the 
late Mr. J. H. Green I commenced the study of Orthopsedio 
surgery, ami upon a vacancy being declared in the surgical 
stair of the hospital, became a candidate for the appointment. 
Mr. Green's opinion was, that Orthoppedy, as a new and special 
branch of study, in which not only the various forms of club- 
foot, but all the other deformiticH of the body were included sa 
a group, opened up a ivide field for pathological investigation; 
and practical usefulness ; and the sound judgment upon which 
this opinion was based has since been proved by the exten- 
sion of this branch of practice, and the establishment of olhet 
Orthopaedic hospitals in this Metropolis. 

The more important contributions which I have been e: 
ablcd to make to this department of science, will be found r 
conied in the volumes of the Pathological Society's Transactions; 
iu the Transactions of the Medical and Chirurgical Society ; ai 
also in a course of Lectures " on the Pathology and Treatmen^l 
Club-foot," which I delivered at the Grosvenor Place School ol^ 
Medicine in the session of 1854-55, and were subsequently 
published in the " Medical Times and Gazette." 

The history of Orthopedic Surgery, as a special branch oi 
study is so well known, that it is needless to refer to it here, 
further than to allude to the discovery of subcutancons teno- 
tomy, the credit of which is divided between Delpech and 
Stromeyer, the latter having undoubtedly the merit of bringing 
the operation to its present state of perfection in the year 
1831. From this date all the subsequent advances have been 
gradually introduced. 
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CHAPTER I. 

THE TAEIOUS FOBMS OF OLUB-FOOTi AND THE HISTOKT OP 

aUBCUTAKEOUS TENOTOMY EN THE TEEATMEKT OF THIS 

AFFECTION. 



Deformities of the foot occur both as congenital aniJ non- 
congtnital affections; the non-coiigenital cases are by fur 
thu more imuierous, the proportion being as three to two, 
according to a etatistical report of seventeen hundred and 
eighty cases of deformity of the feet treated at the Royal 
Orthopjedic Hospital, and from which a tabulated arrange- 
ment of tlie non-congenital cases is given in Chapter VII. 

So considerable are the deviations in form in some instances, 
and so altered are the relations of the foot to the leg, that a 
general observer would scarcely recognise it as a foot. lu 
the severest form of congenital talipes varus in the adult, for 
example, the foot is not only inverted, but extremely short- 
ened, doul)led upon itself, both in the direction of its length 
I and breadth, and the toos are directed inwards, and backwards. 
In such cases, the leg appears to terminate in a misshapen and 
somewhat club-like extremity. 

In other cases, there may be only a slight elevation of the 
heel from contraction of the tendo Achillis, when the amount 
of motion in the ankle joint is limited, and lameness is pro- 
duced, but with little or no obvious deformity, or alteration in 
the general direction of the foot. This is a common non-con- 
genital affection, and between the two estremes every degree 
of distortion may occur. 

For the sake of Hiiasitication, it has l>een found convenient 



2 VARIETIES OF CLUB-FOOT. 

to group all the defonQities of the foot in four principal dis| 
eioas, rb so many varieties of one genus, to which the t 
t-alipes, from talus and pes, was first applied by Dr. Littb 
who suggested its application as a generic expression. In i. , 
more limited sense it had been previonsly used by Waiizel,t 
and Buh sequent writers. 

We, therefore, recognise the following as the four principal 
varietiea of cluh-foot, viz ; 

let. Tulipes equinus ; elevation of the heel, nith extension 
of the foot. 

2nd. Talipes cams ; inversion of the anterior portion of the 
fiMit, with elevation of the heel. 

3rd. Talipes valffug ; eversion of the anterior portion of the foot. 

4th, Talipes cakafteus ; depression of tbo heel. There are 
also four compound varieties or intermediate forms, viz. -. 

Iflt. Talipes Equino-varus ; when the foot is somewhat in- 
verted as well as extended. 

; when the foot is everted as well 



sEq, 



Igua; 



■ when the foot is inverted with 



2nd. Talipi 
as extended, 

3rd. Talipes Calcaneo-rar 
depression of the heel, and 

4th. Talipes Caleaneo^algus ; when the foot ia everted with 
deprosaion of the heel. 

Each of these distortions may be either congenital or non- 
congenital, although the congenital nature of Talipes equinus ia 
still doubted by some authorities. Cases of pure talipes 
oquinus, I. c, in which the heel is simply raised without any 
inversion of the foot, or inclination to varus, are of extremely 
rare occurrence ; but I have met with this condition in two or 
three instances, and am, therefore, satisfied that talipes equinus 
should ho ranked with the congenital distortions. 

It has been proved by recent investigation that many of the 
congenital and non-congenital distortions of the foot are essen- 
tially and intimately allied. That the deformities occurring in 
intra^uterine life do not depend upon arrest of development or 
• "Trpoliscon tlio Nutitro of Club-Foot," by W, J. LJtUu.MD., Landon.lSSQ. 
t DiHCTlAtio Inauguralia metlica de Tulipeilibus Toria auctoro D. M. Wo 
Tubing. 1708. 
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roalformatioD of the bones, an formerly suppoeed, although 
iptioDul caaea with malformation do occur ; but as a general 
rnle, like tlie deformities we so frequently see produced after 
birth, they depend essentially upon altorationfi in the relative 
pOBitioD of the bones, in consequence of irregular rauecnlar 
action, position, pressure, &c. 

In the investigation as to primary causes it is difiGcult to say 
in any given case, seen long after the production of the defor- 
mity (for many of these congenital caaea occur at an early 
period of uterine life), which of several possible causes contri- 
buted most to the production of the deformity ; many points 
of interest in the pathology, therefore, remain to bo deter- 
mined. Still the existing conditions, when the deformity is 
fully developed at the period of birth in congenital cases, havo 
l>een moat satisfactorily proved by dissection, and by means of 
this knowledge we have been led to a scientific and successful 
treatment of such cases as were previously considered inciu'able. 

Until the year 1784 the treatment of club-foot waa limited 
to mechanical appliances, and although there ia suflScient 
evidence to prove from the time of Hippocrates that deformities 
of the foot, when slight, were frequently cured by such means, 
and that the mechanical contrivances were often ingenious and 
well adapt«d to the distortions, there can bo aa little doubt that 
the more severe forms of club-foot remained incurable. 

In this year, then, 1784, a physician of Frankfort, of the 
name of Thilenius, proposed that the tendo Achillis should b© 
divided in the case of a young lady seventeen years of age, 
affected with talipes varus, which mechanical treatment had 
failed to benefit. Being a physician, Dr. Little" informs us, 
" he (Thileniua) did not undertake the operation, but prescribed 
its performance," and under his direction the operation was 
performed on the 26th of March of the same year, by a surgeon 
named Lorenz, the method adopted being that of open wound. 
The heel immediately descended two inches, and thereby 
allowed the patient to tread on the entire sole. From this fact 
I gather that it was not a congenital case. The " large wound" 

• op. fit. pnge ilviii., Inlroiliieliun- 



4 mSTORT OF 

cinitrized coinpk'tely on tlio 12tU ul" May, ami Llm cure is sai 
to liave bet-n perfect. 

In the year 1803 Scarpa* published an excellent tboagh u 
quite correct accmint of the auatomy of coiigniital club-fod 
m which he proved by dissection the inaccuracy of the suppose 
cause of club-foot residing in arrest of development or malfoi 
uiation. Practical surgery then advanced, although slowl 
towards the means of cure, and the success is now one of tt 
greatest triumphs of modem Bcience. 

In the year 1806, on the 10th of May, the operation i 
Thilonius and Lorenz was repeated by Sartorius, in a case ( 
talipes equinus, resulting from abcesses on the back of the lej 
of a boy thirteen years of age. Dr. Littlet mentions thei 
cases in hia work on club-fuiot. When a tourniquet had 
applied to the femoral artery, a longitudinal incision fourincl 
in length was made over the centre of the tendo AchillJs, t 
integument dissected off, and the fascia divided on a director 
the same extent. The tendon was then cut across, and foi 
employed to bend the foot. As this failed, the incision was" 
extended to the os calcis, the cicatrices were divided, and the 
tendon isolated. Even with this, however, the joint did not 
yield, and we are told by Sartorius that he employed his whole 
strength, when the joint, giving way, such a noise and cracking 
ensued as though the whole of the boqes hud been broken. 
The operator was very anxious about the possible consequences, 
although no fracture was discovered at the time. Symptomatic 
fever and suppuration followed, but the latter not to any great 
extent. After nine weeks the wound cicatrized, complete 
anchylosis of the ankle having resulted. The patient, however, 
was able to walk easily without a stick. 

Such was the manner in which talipes equinus was treated 
sixty years rgo. The result was more fortunate than might 
have been looked for, or would generally follow such a procedure. 

■ Mpmoria cliimrgioa sui piodi torti congeniti doi Biuciulli, e siilla mBniem di 
porregere qtieala dufomiila di Antonio Scurpft, 4to. PaTia,1803. — SfeaJjo Engliih 
trttQ>k(ion bj W. J. Wialmrt, Edinburgh, 1818, sud Longmau & Co., London. 

t Op. cil., iiiigo xlii., Introduction. 
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In I80i> MichUelifl, of Marburg, in Gennany, treated several 

ases of talipes equinUH by partially dividing the tomlo 

[ Achillis; but it must be presumed he either ruptured the luicli- 

vided portion, or made complete eections, from bis having 

I brought the feet at once, as he is reported to have done, into a 

natural position. 

In the year 1816 Delpecb," of Montpellier, next suggested 
an important modification in this operation, viz., the avoiding 
of direct exposure of the tendon by open wound. He did not 
expose the tendon by dissection, but transfixed the limb be- 
tween the tendo Aehillis and the deep muscles with a common 
Bcalpel, the wound iu the integiunenta on either side being an 
inch in length ; after introducing a convex edged bistoury, he 
divided the tendon from before backwards, taking care to leave 
the bridge of the skin over the space between the divided ends 
' of the tendon. He jierformed this operation in May, 181(i, on 
a boy aged nine afflicted with talipes equinus. Here for the 
first time we see an approach made towards the present sub- 
' cutaneous method. 

Dolpeeh also conceived the idea that the divided ends of the 
' tendon should be retained iu apposition after the operation mitil 
> union had taken place, after which the uniting fibrous subfitanca 
t should I»e gradually and carefully extended until it assumed a 
e of length equal to the shortened muscle. This was a most 
valuable suggestion, and gradual mechanical extension after 
* tenotomy is the method we at present adopt, but immediate 
I extension is employed by some surgeons-t 

Delpech's mode of operating, although ultimately successful, 
t Tvae attended with some serious consequences from the extent 
L of the wound made. There ensued symptomatic fever, suppura- 
I tion, and sphacelus of some portions of tendon and cellular 
\ tissue ; extension was not commenced until four weeks after the 

• " Chirurfie cLuiquu de Moutpellier," par la Frofouor Delpooli, Tome i 
I jtfgH l'J2, PmiB et MoiitpeUier, lt<23. 

t Iliu pUui of imiiiBiluite eiloUBJou iuis beau recommundeil bj ProfL'Bsor Sjnio 
I rf BdiDburgh (we Lancet, Mari'ii irtli, 1856), uiU a. reply Ij Mr. W Adrun* 
a Mtdical ISmet nnd QattlU, April 2Stli, 1BG5. 



operation, when the womida were still uiicicatrized. After thro 
inontha, the iiitenneiUate substauce appeared to be two iucbt 
in length, much smaller than the original tendon, hut sufi 
ciently firm to prevent flexion of the foot beyond a right angle 

The general health having snffered, indolent ahcessea forme) 
on the inside of the leg, the inside of the patella, and in th 
inguinal region, and neither these, nor the wounds from t^ 
operation, were healed for some months. The patient wat 
however, enabled to stand on the limb, take exercise, and nltl 
mately obtained a cure. In the year 1836, ho was still living 
the cure having proved effectual. 

Delpech* seems never to have repeated the operation, althoU|^ 
lie still believed it might occasionally be successfully rcsortei 
to. 

It has been a subject of regret that Delpech's first case v 
BO unfortunate as to prevent him repeating tlie operation, witSj 
such modifications as further reflection and experience would 
have suggested ; but he was ignorant of the pathological bosif 
upon which alone such operations can bo conducted with safety 
to the patient, although it had been clearly enunciated by Hunter 
twenty-two years previously, and therefore it is scarcely to 1 
regretted that further experiments were not made. Wh« 
Delpech wrote liis celebrated work, "L'Orthomorphie" thirteet 
years after this operation, he did not recommend any modi 
ficalion of his mode of procedure. 

It is a subject for national congratulation that the greal 
pathological law, deduced directly from accurate pathological 
and surgical observations which should have determined tin 
practice in the case operated upon by Delpech, and a know 
ledge of which would have enabled him to have ci 
more than the full meed of praise which his warmest admiren 
have awarded him, had so many years previously been pufe» 
liHhed*in the works of the illustrious Hunter. 

Hunter, in his "Treatise on the blood, inflammation, and 
gim shot wounds," published in the year 1704, twenty-twd 
years before Delpecli perfoi-med his ojieratiou. and thirty-8 
■' I,"OrOn'Dior|.hic, ' Ttmit ll, D. .137, Pari-, 1828. 
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years before the imperfectly eubcutaneous operation of 
Stromeyer, points out as a great fundamental principle in 
reference to the healing of injuries, the difference between 
tlioee two forms of injuries, of which one ia eubcutaneouB, the 
other open to the air. 

Hunter says : " The injuries done to Bound parts I shall 
diiide into two Borta according to the effects of the accident. 
The first kind consists of those in which the injured parts do 
not GOmmunicate extenially, as concnssioiis of the whole body, 
or of particular parts, strauis, bruises, and simple fractures, 
eithw of boue or tendon, which form a large division. 

" The second consists of those which have an external com- 
munlcatioUf comprehending wounds of all kinds, and compoimd 
fractures. 

" Bruises which have destroyed the life of the part may be 
considered as a third division, partaking at the beginning of 
the nature of the first, but finally terminating like the second. 

" The injuries of the first division, in which the parts do not 
communicate externally, seldom inflame, while those of the 
second commonly both inflame and suppurate." 

We have then in this summary the law of the reparative 
process in these two great classes of injuries. 

Mr. Paget in his " Lectiu'es on Surgical Pathology," observes 
tliat " in these sentences Hunter has embodied the principle on 
which is foimded the whole practice of subcutaneous surgery ; 
a principle of which, indeed, it seems hardly possible to 
exaggerate the importance." 

It may be said with truth that those who are occupied in 
observing the several stages of advancement which surgery has 
made within the last half century, will trace in the principles 
established by Hunter, the germs of the greatest improvements 
which have been subseqently introduced, and amongst these, 
the advauc&nmi.lc by subcutaneous surgery must be admitted 
to hold a ]iromineut position. Much additional importance is 
attached to the enunciatiiDn of the Hunterinn law by the fact 
stated in the lile of Hiniter by Drewry Ottley, tliat in experi- 
ments ^hich Hunter (lerformed on dogs, he divided the Achilles 
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teiidoiiH subcutaiit'ously by iutroduciiig a couching needl 
under the akiu at some distance from the t«ndon. Fnrthi 
allusion will be made to these and other experiments I^ 
Himter in the next chapter, when the reunion of divide* 
tendons will be descrilied. 

The following are the rules laid down by Di^lpech for th< 
performance of the operation : 

" 1st The tendon to be divided should not bo exposed, h 
section should be made by a detour, and not by an intAal 
of the skin parallel to it" 

From these words it might be inferred that Delpech p< 
formed the subcutaneous division of the tendon ; but from hii 
own account of the operation it is clear that his idea of i 
exposing the tendon was comparative, in relation to the lai^ 
incisions and complete dissections of his predecessors, and that 
he had no idea of the true subcutaneous method as at presenl 
employed. This great improvement was left for Stromeyer ti 
accomplish. 

The other rules laid down by Delpech relate to the af^ 
treatment, and are practically correct, more especially as to thft 
plan of gradual mechanical extension, and retaining the limB 
in its improved position for a sufBcient length of time for tht 
consolidation of the new material. 

" 2nd. Immediately after division of the tendon, the divided 
extremities should be brought into contact, and kept in thiR 
position by suitable apparatus until their reunion is effected. 

" 3rd. This last can only take place by an intermediate 
fibrous substance, une organisation inodulaire, so that i 
and we ought to submit it, before solidification, to a graduij 
and careful extension, capable of giving the required length b 
the shortened muscles. 

" 4th. This extension having been effected, the parts should 
invariably be fixed in the position we find them tit that time; 
and there kept, until the new substance has acquired the firm- 
ness of which it is susceptible," 

• L'OrtJiuiuviiThH', luini 
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That the surgeou who could lay dowu these excellent ralos, 
so well culciilated to prevent dietiirbance oF the parts after tlie 
operation, and favour the reparative process, should himself 
have performed the operation by nieana of an inciaion an inch 
in lengl.h on either side of the tendon, tlio exposuro frnm which 
produced Buppnration and sloughing, seems one of the strangest 
inconsistencies that ever beset a man of genius. 

From the year 1816, in which Delpech's operation was per^ 
formed. Dr. Little states that there are no recorded repetitiona 
of the operation until the year 1831. 

In flie year 1831, Stromeyer of Hanover divided the tendo 
Achillis upon a greatly improved method, although less perfectly 
than at present performed, and in 1833 and 1834 published 
two Memoirs" detailing the history of six succeasfnl caSee. The 
commencement of scientific tenotomy dates then from this 
period. " To Stromeyer," observes Dr. Little, " is due the 
honour of establishing the division of tendons on a secure and 
permanent basis, and of insuring its reception as a standard 
ojieration in the art of surgery." 

Stromeyer not only fully appreciated the value of the rules 
Uid down by Delpech, and the soundness of the principles on 
which he recommended the subsequent treatment should be 
conducted, but he also recognised the great source of danger 

■ in his predecessor's method of operating, viz., the large exterual 
wound and disturbance of parts. 

In this respect, therefore, Stromeyer improved the operation 

t which he performed by " pnncture," as he expresses it, without 
external incision. He used a small bistoury, but still, like 

f Delpech, he transfixed the limb t>etween the tendon and the 
I muscles, making two small wounds, and then divided 
the tendon by pressing it against the edge, rather llian 

I cutting it by any movement of the knife, which he considered 

[ would have endangered an increase in size of the cutaneous 

f wounds. 

Stromeyer deHcriben his mode of o|M;raling in his work on 

xxix, pigo ISIS, ami liiuiil iUi, pnKO 169. 
" tonic IV, jmge 103. 
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" Operative OrtliopEedic Surgery,"* and hie account is tran- 
scribed by Dr. Little. "I have frequently divided," says 
Stromeyer, " the tendo Acbillta in this manner without pro- 
ducing a second puncture, but this is of little moment, as two , 
minute pimctures heal as quickly as a single one." Here then 
is the true subcutaneous section described in the year 1838, in 
juxta position with the plan of transfixing the limb. Stromeyer 
continues : " The performance of the opemtion with the point 
of the instrument is less to be relied on, partly from ita being 
too weak, and also because the operator can be less certain of 
not causing injury to other structures in the event of the 
patient not remaining quiet throughout the operation." 

Here we see that Stromeyer evidently prefers the plan of 
transfixiDg the limb, assigning his reason for domg bo ; and 
theiiumber of cases so operated upon proves to us, on sufficient 
evidence, that it is a proceeding generally free from risk when 
the wounds are small. I have seen it done accidentally two or 
thi-ee times without exciting inflammation, but at the same 
time think its adoption by Stromeyer goes far to show that he 
sought to improve the operation by diminishing what he cor- 
rectly conceived to be the great defect in the operations of his 
predecessors, rather than to establish it on the broad basis of 
the pathological law pointed out by Hunter as i-egulating the 
reparative process of "injuries in which there is no external 
communication." 

The crciiit, nevertheless, still belongs to Stromeyer of 
having reintroduced this operation, and performing it in tlie 
only way in which it can be imdertaken with safety to the , 
patient, Wliether this result was arrived at as a mere practical 
suggestion, looking to a diminution of what appeared to be the 
source of failure in the method of his predecessors, or as a 
scientific deduction from pathological and surgical observation, 
Stromeyer soon had the gratification of nntnessing the splendid 
results of this operation, which he had deprived of all ita 
terrors. He had to contend with the strongest opposition 
and the severest criticism from his contemporaries, but these 
• "Bpiliiigeiiir Ojn-raliven OrtLopiUlik," page 17. HmioviT, 1838. 
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I by his determined perseverance htiOTercamc, nndby atnultitudi; 
of c«seB waa enabled to demonetrate the suFety of the operatiou. 

Dr. Little states that it was two or thrte years before 
, Stromeyer's example found imitators. Dieflfeiibach, of Berlin, 
■appears to have been among the first and most energetic 
followers of the Stromeyeriau operation. Dr. Little states that 
in 1839, Dieffenbach had up to that period divided the tendo 
Achillis in upwards of one hundred and fifty cases of distorted 
feet, Bonvier, of Paris ; Pauli, in Germany ; Duval, who first 
divided the tendo Achillis in Paris in 1835; Jules Gu(5rin, of 
Paris ; Bonnet, of Lyons ; and Scoutetten, of Strasburg, also 
quickly adopted it. 

Such was the history of subcutaneous tenotomy on the 
Continent up to the year 1834, when Stromeyer had published 
his successful cases, and it now remains to show how the new 
discovery was introduced into England. 

A gentleman, who is now a distinguished physician of thin 
metropolis. Dr. Little, was in early childhood affected with a 
deformity of the foot, of the variety termed equino-varue affecting 
tbeextcnsormusclesof the left leg, caused by infantile paralysis. 
The contraction was severe, and the consequent lameness and 
deformity such as greatly to interfere with progression. 

From this circumstance, whilst a medical student he devoted 
much attention to these distortions, and consulted the leading 
surgeons of the day with regard to his own case; but from none 
did ho receive the slightest hope of cure, the affection being 
invariably attributed to malfonnation, and anchylosis of the 
individual bones of the tarsus. He was, therefore, compelled 
to be content with the assistance afforded by wearing such 
mechanical supports as were in use at that time. 

In the year 1832. having learnt that Delpech had divided 
the tendo Achillis, Dr. Little again consulted several members 
of the profession, himself believing in the feasibility of the 
operation ; but was dissuaded by the fears expressed of inflam- 
mation, difi'use suppuration, exfoliation of tendons, &c. Even 
if the operation succeeded, it was considered doubtful whether 
the astragalus could be replaced beneath the axis of the tibia, 
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tiiid if thia should be accompliMlied, it was thouglit tl 
anchylosis of the aiikle joint would prolwhly take placti. 

Dr. Little's hopes and confidence were greatly diminished 
finding that Delpech narrated in his " L'Orthomorphie, 
lished in the year 1829, the same ease as previously refei 
to in his original work, " Chjrnrgie Clinique," 1823, 
anDoimcing any repetition of the operation. For 
therefore, all idea of relief was abandoned ; but his ho] 
were soon to be rekindled, for in the year 1834 the im] 
modificationB in the operation of Stromeyer were publisl 
and six successful cases were detailed. 

Dr. Little at once resolved to proceed to the Continent 
submit to the operation, if further inquiry and inveatigal 
should appear to sanction it. In 1835, and the spring of 18; 
he tells us he visited Leyden, Leipsic, Dresden, and Berl 
Disappointment was still experienced from the adverse opinit 
of several distinguished profeaaora ; but Profesaora J. 
and R. Froriep, of Berlin, agreed in rejecting the supposit 
of malformation of the bones, or of any condition existing 
culated to impede replacement of the foot. 

Stromeyer's operation was considered, by Froriep, to 
baaed on sound surgical principles, and Dr. Little, therefc 
determined on placing himself under the care of Strome; 
who divided the tendo Achillis, the method of transfixing 
limb being adopted without any ill effects, and byjudicioi 
treatment the deformity was completely removed. 

Stromeyer waa not only desirous that his patient ahoi 
bring into England a cure in his own person, but with the 
liberality of feeling which diatinguishes all great men, waa 
anxious that he should also gain some practical experience in 
the mode of operating. Through hia kindness, therefore, 
Dr. Little was permitted to perform the operation in Hanover 
in July, 1836, When he returned to Berlin with his cured 
foot. Dr. Little informs us that Dieffenbach adopted the opera- 
tion with the whole ardour of his genius, and in conjunction 
with him Dr. Little treated upwards of thirty cases of chilfc; 
foot. 
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Bhe 20th of February, 1837, Dr. Little first divided tlie 
icliillis ill London. The operation had, however, been 
previously performed in England in May, 1836, by Mr. 
Whipple, of PIjTnoiith, but the plan of treatment adopt*.'!! by this 

aurgeon, was that of immediate restoration of the foot aa 

I advised by Boitvier, an<i not the gradual mechanical extension as 

I recommended by Stromeyer. Mr. Whipple informs'me that 

V when he first devised ibis operation, he was not aware of its 

liariug been purformcii on the Continent, and that Sir B. 

Brodie, to whom he wrote on the suliject, discooutenanced it; 

but Listen sanctioned the operation on the ground that the 

, chaneea of benefit outweighed the probability of the patient 

I being injured hy its [>erfonnauce. 

From the year 1837, when Dr. Little by the introduction of 

I Bubcutaneous tenotomy commenced his successful career iu 

I London, the gradual development of Orthopsedie* anrgery may 

I be traced in England, and at the present time three Orthopiedio 

hoKpItnls exist in this Metropolis, 

Our experience of the harmleaa character of subcutaneous 

J tenotomy, the absence of pain and inflammation after such 

tvounds ; in fact, the practical and complete realisation of the 

t truth of the great Huuterian law, baa led to the application of 

9 the Bame principle in the treatment of many other affections, 

fcand the subcutaneous division of tendons, as well as other 

Itubcutaueons operations, are now amongst the most common 

Burgical procedimjs.t The history of all these operations 

forms but a portion of the general history of pathology and 

scientific surgery, amongst the latest and most practical 

^ improvements in which, they form a prominent and important 
part. 
• The term OrtliopiEilj appears to have been flr>t used by M, Andiy, DeBa of 
the Hodicol Facult; at PiirU, who in the year 1711 publuhed at Paris a work in 
Iwo TolumeB, on '' Orthopmdj ; or, the Art of Preventing and Correcting tho 
IWbnmtiM of the Bodj." Ho derives tho tomi from the (Ji'eeli words •j'if, 
■ Jtnught, and rmi'u, gcnititi* of mJt, a uhild ; and, aa the practice wbieb it re- 
L frtteatf u b; no mtians lunited to Ibo euro of deformities of the feet, I tliink 
I Ulere la nilSciont reason for retaining this deGnition. 

I t See " A Skt'tch of the PriucipliM and Pnotioe of Suboutaneons Surgery," b; 
IW. Adnma. London, 1^67. 
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ON THE REUNTOS OF TKTID0N9 AFTER aOBCtlTANEOl'S TEW 

TOMY— AND THE RATE OF EXTENSION AFTER OPERATION I 

THE TREATMEKT OF CLUB-FOOT. 

In connexion with the treatment of club-foot by tenotoni 
there is no subject of greater pathological interest than 
process by which divided tendons rennite, and the balance | 
muscular power is restored, after the foot has l)een brought int^ 
ita natural form and direction by mechanical means. That 
tendons do imite after accidental rupture is frequently witnessed 
in the tendo Achillis, and like bones, become as strong as tT ~ 
original structure ; and that they also unite perfectly after did 
sion by open wound, as frequently seen in accidental injuii 
have long been self-evident and eclf-proved facts. 

The great practical fact, also, that tenilons reunite i 

after subcutaneous tenotomy for the euro of club-foot has t 

well established since the discovery and practical application of 
subcutaneoHB tenotomy by Stromeyer in 1831, and it has also 
been proved by exi>eriencc that in tho moat severe cases of 
talipes, unaccompanied with paralysis, as in the ordinary forms' 
of congenital varus, the balance of muscular power is completely 
restored after division of the contracted tendons, no 1 
or imperfection in walking remaining, 

The exact nature of the process, however, by which uoi 
takes place has long remained a matter of nncertainty i 
theoretical speculation ; even at the present day many of tht 
English and Continental pathologists, who have experimenta 
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iavestigstcd this stibjeet, are directly at variance with respect 
to (be nature of the reparative material, ita sourcea, aiid ita 
mode of development. 

Still less ate surgeons agreed upon the manner in which tbii 
WW Diateilal, formed for the purpose of iinion wlien tendons 
sn? diiided for the cure of deformities, is ultimately disposed of. 
Tile point at issue is mainly whether the new material formed 
forlhe parpose of uniting the cut extremities of the tendons, 
Koains as a permanent tissue, forming an integral part of the 
'wiiion.and thus producing the required elongation ; or whether 
tbenew material is only of a temporary nature, and undergoes 
8 process of gradual contraction and absorption, until the 
Jivided extremitiea of the old tendons arc again brought into 
immediate contact, and a linear cicatrix alone remains. 

The chief points of pathological importance in the process 
•f reunion of tendons, such as the natnre and source of the 
Ifparative material, the influence of the sheath, and of the cut 
Pitremities of the tendon, the general appearance and structural 
tharacters of the connective tissue, as well as the general cha- 
racter of the reparative process with respect to tlie share taken 
ijj the inflammatory exudation, or by effused blood, admit of 
hang determined by reference to the results of experiments on 
i. There can be uo doubt that the process is essentially 
in man and in animals, the difi^erences probably being 
iBe of degree, rather than of structural development, the 
•cess being quicker and more active in animals than in 

NomerouB experiments on animals have, therefore, been 
ide with the view of determining these points, by various 
irgeons and physiologists, who have minutely described the 
ppcaranccB presented and the general results obtained. 
The earliest of these experiments were performed by Ilunter, 
»at the year 17(17, and the interest attaching to them is 
icatly increased by the fact tliat in some instances the tendons 
ere divided subcntaneously. In the life of John Hunter, by 
»rewry Ottley, it is stated that in the year 1707, Hunter rup- 
ftred his tendo Achillis whilst daacmg, and this accident led 
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Ilim to examiiie into the process by whtch dirided tendoiiB ft 
reunited.* " He divided the eame tendon in several dogs, I 
introducing a couching needle under the skin at some distona 
from it, and killed the doga at different periods to see the p 
greB8 of the union, which was found to be similar to that S 
fractured bones where the skin is not wounded." 

The specimens from these esperiments do not appear to haV 
been preserved in the Hunterian Collection of the Royal f 
lege of Surgeons, nor have I been able lo fiud any descriptid 
of the appearances presented on dissection; but in the Musem 
of tlie College of Surgeons there are five specimens of divide 
Achilles tendons from the ass and deer. The experiments wer 
performed by Hunter, for the purpose of investigating the pro 
ceas of repair; and in the description of three of thes 
specimens in the Pathological Catalogue, Vol. U., Nos. 34! 
351, and 352, it is stated " The tendon was divided tram 
versely, and it is believed by subcutaneous section." In one ( 
the other two specimens, No. 348, the experiment was j 
formed by open wound, and in the other. No. 354, it is statti 
" that the operation was probably not by subcutaneous incision." 

The appearances presented by these specimens have beea 
described by Mr. Paget in the " Descriptive Catalogue," and I 
reference to the specimens Noe, 348 to 354, the divided e 
mities of the tendons are described as " retracted to a considOT 
able distance from each other," and in the description of No 
352 it is stated " The uniting medimn is not distinffuiahab 
from the tendon itself, except by being less glistening, by it 
fibres being less regularly parallel and longitudinal, and by il 
surfaces being united with the surrounding fibrous textures." 

Since the time of Hunter numerous experiments oi 
have been performed by several Continental and Englial 
observers, more especially by Mayot (1827), who operated upo& 
several dogs, dividing the Achilles tendon by open wound. 

Von AmmonJ (1837), who performed numerous experiment 

' Th6 Work* of Himter, with Notes by J. F. Palraor, psgo 31, London, : 
t " Oulliuss of Physiology. London, 1827, and the mibsequeut edition. 
t " De PbynologiB TenotomiB eiperimentie iUiutrata," Dreaden, 1837. 
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Upon horses, and three on rabbits, Jiv-iJiiig the Wndoiis eub- 
cuta&eously. 

Gn*!riii (1838», 1839t and 18411), who alludiis to the results 
of his observations on this subject, but without giving any 
details as to the animals experimented upon, or the number of 
the experiments. 

Pirogoff (1840§) who performed more than seventy experi- 
ments on dogs, sheep, calves, and fowls by dividing the Achillea 
tendons snbcutaneously, and recorded the appearances observed 
from twenty-four hours to twelve months after the operations. 
He describes minutely the appearances in the different stages, 
and the reparative process. 

Koemer (184311) describes the anatomical appearances of the 
specimens of the divided and reunited tendons from the horse, 
preserved in the Museum of the Veterinary School at Dresden, 
by Dr. Prinz, who performed the experiments ; and he also 
describes three experiments performed by himself on rabbits. 

Paget (1849T and 1853") describes the appearances pro- 
aented in a aeries of experiments performed with the help of 
Mr. Savory on rabbits from three to six months old. The 
Achilles tendons were divided subciitaueously, and in some 
instances the plan of open wound was adopted. 

In the account given by Mr. Paget, the development of tha 

■w connective tissue is minutely detailed, and tlie microscopic 
laracters traced through all the stages of tlie reparative pro- 
^i^cb is also considered in its physiological and surgical 



ir I'Etiologie g^^rale dea Pbd bote congt^niteni, 1838 
'■Mfmoire BUT log vari^l& Bnatotniquos du Pied boC conganilAl," Paru, 
1839. 
J ■' EisHU aur !o M(5(!ioiie Boui-cutiui^," Poris, 1841. 

J " UBbcr (tie DurclKohneidung der AchiUowehne, ala opemtiv OrthopiE- 
dJKliei, Hellmitlel." Von Nikoleua. Pirogoff mit seiben T^febi," Dorpal, 1840. 
For an •ccount of tbese eiporimBnta sea also " Gerelaeokar'B Dip." 

II " Ph jsiologische Streitlregen iibcr dor Huldngn proecBmach dor aub-cutsncol 
TBnotomio Joiirl. der Chirurgie und Augenbciltimde," Von MuUcr und Von 
Ammon. Band xxxi, p. 262, 1813. 

V Led. oa Surgical Path. Med. TimMuid Gaxelte, 1S49. 
_ •* IiMb on Surgical Path., ToL i , London, 1853. 
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pendent experiments, but in the general description given by 

I these atitiiors of the reparative process, no exact references 

I eillier to the specimens, or to any published accoiiuts are given. 

Aresum^ of the published descriptions of experiments on 

I animuls, as well as such post-mortem exuminati'jns in the 

I hiiDian subject as have been recorded, will be found in a work 

ontiiig subject which I have recently published.* 

There can be no doubt that the nature of the process by 

I *liich reiioioD of tendon takes place, after subcutaneous teno- 

I toy, has been muiotely and accurately described by the 

1 nriotia observers to whose experiments I have just referred. 

The differences in tlie descriptions of the phenomena 
I oWrved, however, as well as the views which the observers 
isre been led to form of the general pathology of the subject, 
"lore especially in reference to the influence of extravasated 
liiwd, inflammatory lymph, and the sheath of the tendon, in 
liie reparative process, are widely different in many important 
fspecta. Compare, for example, the accoimts given by Ger- 
st)M.-cker and Thierfelder, with the description given by Paget. 
But the point of more direct surgical interest, viz., the 
"Wflfiw operandi of tenotomy in curing deformities ; or the pre- 
■■ifle way in which the required elongation of contracted muscles 
is obtained by the subcutaneous division of their tendons, can 
only be determined by reference to dissections in the human 
subject after tenotomy had been performed for the cure of 
deformities ; nevertheless, the opinions expressed on this sub- 
ject have been matter rather of theoretical conjecture than 
based npon direct observation. 
Delpech does not appear to have performed any experiments 
; animals with the view of ascertaining the nature of the 
wirative process, but upon observation of what takes place 
r accidental rupture of the tendo Achillis, he founded his 
of union by an intermediate substance, capable of 
teasion before it becomes solidified. Delpech obnervea, aa 
" can only take place by means of an intermediate 
" IVeatiae on the Repantive (iroceM iii Humui Tendoni.'' Churchill, Londan, 
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fibrous substance (une organization inodulaire), we can, and « 
should submit this before it becomes solidified, to a gi*^))! 
and careful extension capable of giving to it the length requi 
by the shortened muscles."" 

Stromeyer's opinions on the nnion of tendon after diviri 
like the opinions of Delpech, were not founded upon \ 
observation, since neither experiments on animals nor anyp 
mortem observations on the human subject are referred I 
Both these early RTiters relied upon what they observed a 
the manner in which the tendo Achillis united after accideni 
rupture, and their theoretical explanation of this process « 
of course, in accordance with the general pathology of the ti 
at which they wrote. 

Stromeyer generally admitted the explanation of Delpedn 
to the reunion of tendon by the development of an intermedl 
connective tissue, which he believed was not formed of ( 
cient length to compensate for the shortening of the contracted 
muscles observed in many severe cases of deformity, and 
arguing upon this opinion, Stromeyer combined a physiological 
with a mechanical explanation of the way in which Buch cases 
of defonnity are cured by the division of tendons. He appears 
to have believed that a dynamic influence results from the 
division of the tendon, i.e. the irritability of the muscle being 
temporarily diminished by the division of its tendon, its power 
of contraction is weakened, and any increase of it prevented. 

Stromeyer observes, " Delpech has laid it down as a rule, 
that we should promote the development of a connecting sub- 
stance between the divided extremities of the tendon, sufficient 
to maintain the function of the muscle, and, therefore, we 
should not distiu'b the union of the cut ends of the tendon by 
too early extension. If this principle is useful for the safe 
performance of- orthopaedic operations, and is worthy to be 
borne in mind, it is, nevertheless, based upon the false assump- 
tion that the elongation of the shortened muscle is produced 
through the substance of the cicatrix. The amount of this 
substance of the cicatrix is too insignificant for that purpose. 

• L' Drill omorphip. Tome II, pagp 330. 
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"In some severe cases of talipes equinus, the gastrocncmii 
are several inches shorter than in their natural coudilion, aiiJ 
In wry neck the stemo-maatoid may be sliortened to the esttmt 
of several inches, yet, after the cure, the newly formed con- 
necting substance is only a few lines in length. The elonga- 
tion of the muscle, therefore, must be effected at the coat of its 
Tital power of contractility, and this brings us to the conviction 
that the incision does not only produce a mechanical, but also 
ft dynamic infiuence upon the muscle, and that by a temporary 
interruption of its irritability, its power of contraction is 
weakened, and any excess of it is diminished. This view is 
confirmed by observation on healthy muscles, whose tendons 
have been divided by accident.* 

Although in the writings of the chief Continental authorities, 
including Bouvier, Duval, Bonnet, Gu^rin, and others already 
referred to, we find an account given of the reparative process 
from experiments on anbnals, no post-mortem examinations in 
the human 'aubject are recorded, and therefore no explanation 
of the phenomena observed during life in the cure of deformi- 
ties by tenotomy has been given by these authors. 

In reference to the general results of tenotomy, and the 
ultimate disposal of the new connecting tissues. Mr. Tamplin 
remarks : 

"The views of Stromeyer are, I believe, on the whole 
correct. 

" It is true, as a general rule, that the cicatrix, after the cure 
is effected, measures but a few lines, often times only a line in 
thickness, provided proper care has been taken during thu 
treatment. The elongation in congenital cases, and also ui 
non-congenital cases in young subjects, is undoubtedly effected 
eventually at the cost of the contractility of the muscle, but 
not primarily, this is a secondary result, for no new uniting 
medium can by possibility possess the power of drawing down 
the muscle any more than the newly formed granulations 
following a bum can do. The cicatrix, as it contracts, certainly 
does 80, but after the foot is brought into position, and hence 
• " Boitrlgs »ur tutomliTcn Ortliopffidik," page 14. 
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the linear cicatrix. The force of the contraction of a cicatrix 
is sufficiently evident in .the instances of bums alluded to, not 
only to draw down anil overcome one muscle, but even a set of 
nniacles as the extensors of the head and neck, or of the arm 
and other parts."" 

Mr. Tamplin then descrilies two caaes in which he had 
examined the Achillea and other tendons, in one case a year, 
and the other eight months after dixnsion. In all the tendons, 
the reparative process is said -to have been so perfect that no 
trace of their having been divided could be det«ct«d externally, 
or in a longitudinal section. 

In the section, " a sort of globular appearance in one spot " 
is alluded to with some doubt as to its import. 

In a more recent course of Lectures published by Mr. Tamplin 
in 1860, he observes : " I have had many opportunities of 
examining the muscles after death of patients whose tendons 
had been divided during life, and in none could I trace thai 
slightest difference between these and the muscles which had 
not been contracted. 

" I would here remark that the union of the tendons which. 
had been divided some few montlis was most perfect, a linear 
cicatrix being alone visible. This is most satisfactory, as 
serving to show that di-vision of the tendon does not destroy 
its intfigrity, excepting during the time immediately following 
the operation, provided the necessary precautions are taken, 
viz., keeping the parts perfectly at rest, and as far as possible 
placing the divided ends of the tendon in jiixta p08ition."t 

Mr. B rod hurst also agrees in the general conclusions 
adduced, and theory advanced by Mr. Tamplin. No post- 
mortem examinations in the himian subject are recorded by 
Mr. Brodhurst, but he refers to experiments on rabbits in 
which he divided the Achilles tendons subcutaneously. No 
minute account of the reparative process as observed in these 

* '' On tho Nature and Treatment of Doformities," bj B. W. Tamplin, London 
ISlC, page 5 

t A course of Lectures " On the Nslure itid Treatment of Daformitiea," bjf 
R. W, Tamplin. "BritiBli Mediml Jouniftl,' June I6tli, I860. 
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I experimente ie detailed, but a general descrlptioa is given* and 
he obBervos : " These exammationB were continued from day 
to day for three months, and they tend to confirm the opinion 
entertained by Mr. Tampliii and others of the gradual contrao- 
tion of the new uniting bond, until a cicatrix alone remains, 
which also is subsequently removed, and is not to be traced 
even by microscopic aid."* 

With regard to the process of reunion in tendons divided in 
the biunan subject for the cure of deformities, Mr. Brodhurst 
observes at p. 9(), in his work on club-foot: 

" If the tendons of the retracted musclee in a child with con- 
genital varus be divided and allowed to reunite, and the limb 
be gradually reduced to its normal direction, it is found, when 
extension has been made gradually and carefully, that the new 
bond of union slowly contracts, so as to leave no outward mark 
on the tendon itself of the incision which had been made. On 
dividing the tendon longitudinally, a slight depression may be 
observed in its centre corresponding to the section which was 
made, but this is also in time removed, bo that, in fact, no mark 
is left of the section and reunion of the tendon. 

"This I have verified, both in the infant and in animals, 
In the latter, in the course of three months, it is not possible to 
affirm which of two Achillea tendons had been divided. 

*' When, however, blood has been effused, or inflammation 
excited, a longer time is required entirely to obliterate tlie 
cicatrix and the centra! depression." 

The great difficulty in arriving at any satisfactory con- 
clusioiyi as to the ultimate disposal of the new connecting 
tissue, and the general results of tenotomy in the human 
subject, arises from tiie absence of facta which can only be 
acquired after death, and as there is nothing in the operation 
likely to produce death, the facts can oidy be obtained from 
fluch rare instances in which death should happen to occur at 
different periods after the operation, from circumstances not 
connected with the operation, such as convulsive afl'eetions, 
■ " Od the Nature Bad Trrattnoiil of Club-Foot," b.v B. E. Brodhurat, Londaii 
1856, page 101-101. 
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acute pulmonary inflammation, or any of the acute 
seaaes to which children fall victims, while the reparative pi 
cess is proceeding mi interruptedly in a. healthy mannf 
The post-mortem examinations must therefore be extremt 
rare. 

In the Museum of the Royal College of Surgeons are tl 
specimens of human tendons after division for the cure of 
genital varus, presented by Mr. Tamplin, of which the following 
description is given in tlie Catalogue, Vol. II, Nos. 358, 359, 
360. " The tendo Achillis and the tendons of the anterior and 
posterior tibial muscles of a child nineteen months old. 
were all divided by subcutaneous section nearly eighte 
months before death. No trace of the division is discernible 
any of them, their outlines and surfaces are regular, and thd 
texture is uniform, even with the microscope no part could bt 
found different from the rest." 

In reference to these specimens, I have oliserved in my Tre« 
tiae on the Reparative process of Human Tendons, p. 66 and 15 
" The preparations in the Museum of the College of Surgeom 
above adverted to, were not examined, when recent, by longi 
tudinal section, the only method by which at a late period th 
difference between the old and new tendon can be recognise! 
Small portions have been removed from different parts of tl 
tendons for microscopical examination, and as showing tli 
absence of any minute structural differences in the seven 
parts examined, the account given is valuable, but beyond thj 
they have no bearing ujKin the general question as to tl 
temporary or permanent nature of the newly formed connectil 
tissue. The tendo Achillis and other tendons of the oppoeil 
leg should have been preserved to demonstrate any differenc 
in the relative length of these tendons." 

The result of tenotomy in the human subject after opera- 
tion for the cure of club-foot, and the mode in which the 
permanent elongation of the contracted muscles is obtained, I 
have made the subject of special investigation, and have 
published the results of fifteen post-mortem examinations of 
cases which had been operated upon for chib-foot, and in which 
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^P *ie patients died at periods varying from four days to three 
W i'Guis after operation. 

■ The conclusions which I consider to bo oatabliBhed by the 

^ries of post-mortem examinations are : 

Tliat tendon is one of the few stnictiires of the body capable 
of reproduction, or regeneration, and that the newly-formed 
*'S8ue acquires within a few months of its formation tJie 
structural characters of the old tendon so perfectly, that, 
binder the microscope, it is with difficulty distingiiisliable 
ft^)m it, but it does not acquire through its substance, the 
*inifonnly opaque, pearly lustre of old tendon. In the 
•JQass, the new connective tissue retains a grayish translucent 
Appearance, so that the recent section affords an easy metliod 
of distinguishing the new from the old tendon. 

The greatest length of perfectly formed new tendon which I 

have seen, is two inches and a quarter, and this was in the tendo 

Acbillis of a girl aged ten. The tendon had been divided by Mr. 

Curling a year and a half previous to amputation of the limb. 

That the process by which new tendon is formed ia esaen- 

tally similar in animals and in man. 

That the perfection of the reparative process is in direct 

I proportion to the absence of extravasated blood, and inflammar 
tory exudation ; and 
That the sheath of the tendons, when consiating of loose 
textured areolar tissue, as in the tendo Achillis, and other 
lendons surrounded by soft tissues, is of importance. 

1st. In preserving a connexion between the divided extremi- 
ties of the tendon. 

2nd. In furnishing the matrix in which the nucleated 
blastcmatous, or proper reparative material ia effused ; and 

3rd. In giving definition and form to the newly-developed 
tendoDous tissue. 

That the new tendon always remains as a permanent tissue, 
and as an integral port of the tendon the divided extremities of 
which it has been formed to reunite. In one specimen in 
which I liad divided the tendo Achillis three years previous to 
death, an inch and a quarter of new tendon was clearly traceable. 
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The average length of new tendon formed in child; 
operated upon for club-foot, to reunite the divided extremiti 
of the tendo Achillia appears from my observation to f 
from half an inch to an inch, and in adnlts from one to t 
inches. I am of opinion the facts adduced are amply sufii 
to disprove the linear cieairix theory, which assumes that t 
newly-formed tendonous structure has a disposition to undei 
a process of gradual contraction, such as we see taking p 
the cicatrices of the skin after bums, to which Mr. Tamplin b 
compared it, and that ultimately it becomes absorbed; 
muscular structure at the same time becoming elongated by i 
force of the contraction of the cicatrix, so as to allow of t 
reapproximation of the ends of the divided tendon, and i 
formation of a linear cicatrix. 

From my observations, it appears that in the cure of defc 
mities, muscles are elongated by the increased length of th< 
tendons, obtained by means of subcutaneous division and the 
development of new tendon formed for the purpose of reuniting 
the divided extremities of the old tendon. 

The circumstances which may interfere with the perfection 
of the reparative process, or entirely prevent it, so that non- 
union of the divided tendon may result, have been described 
by me in the work previously referred to. 

Complete failure of imion I have witnessed only in tlie 
posterior tibial tendon, and it appears that there is consider- 
able risk of such an occurrence whenever tendons are divided 
in or near to dense tubular sheaths. 

Imperfect union may result, either from some constitutional 
defect in the reparative powers of the patient, or from 
injudicious after-treatment in a variety of ways, but principally 
from to* early and too rapid mechanical extension. 

When recontraction of the foot takes place, and the 
deformity returns at a distant period after tenotomy, this does 
not dtjpend upon absorption of tlie new material, or new ten- 
donous tissue formed previously to unite the divided extremities 
of the old tendon, but upon structural alterations taking place 
in the muscular tissue. 
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In three relapsed cases of deformity of the foot which I 
iiave examined, the new tendonous tissue formed, after the 
previous operations, remained, and could be easily distinguished 
from the old tendon; these facts must be regarded as 
•dditional evidence against the linear cicatrix theory. The 
l)e8t illustration of this fact occurred in the case, a dissection 
of which is represented in Plate IV. of my work, already referred 
to. The deformity (talipes equinus) had returned a year and a 
half after the Achilles tendon had been divided, and yet two 
inches and a quarter of new tendonous connecting tissue could 
be distinctly seen in the Achilles tendon. 

RATE OF EXTENSION AFTER TENOTOMY. 

With regard to the rate of extension after tenotomy, or the 
rapidity with which it is desirable to bring a foot into its 
natural position — say after the division of the tendo Achillis 
— it seems rational to conclude from the account of the repa- 
rative process above given that the rate of extension should be 
regulated by the activity of the reparative process in the 
divided tendon, but practically it is often limited by the liga- 
mentous rigidity of the articulations. 

In well nourished infants, the full length required in the 
divided tendo Achillis should, according to my observation, be 
obtained in a fortnight if practicable. In a well-nourished leg 
in the adult, it should be obtained in from three to four weeks ; 
but in atrophied paralytic limbs it should not be obtained in 
lees than from five to six weeks. 

The object of gradual extension is not so much to elongate 
or stretch the new material uniting the divided extremities of 
the tendon, as generally supposed ; but rather to regulate the 
length of new material, or as it may be called the new tendon, 
while we have the opportunity of so doing u ^., during the 
peridd of its formation or regeneration ; and the rate at which 
this is to be accomplished must have reference to the activity 
of the reparative process, and the length of new tendon re- 
quired. 
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This important part of the treatment must, therefore, be left 
to the judgment of the smrgeon, and in cases of paralytic 
eqoinns, where the ligaments do not hold the joint after diTh 
sion of the tendon, and the foot can be at once brought into its 
natural position, or even carried beyond, great caution is 
required to prevent talipes calcaneus, which is always liable to 
occur, when the extension is conducted too rapidly in cases in 
which there is but little resistance from the adapted shortening 
of ligaments ; but if this ligamentous resistance exists, as in 
some cases of equinus of long standing in the adult, and ia 
severe congenital varus, it will not be possible to proceed at 
the desired rate, and it may even become necessary to divide 
the tendon a second time, before" the required leng^ can bo^ 



CHAPTER III. 

05 THE RELATIVE MERITS OP TENOTOMY, AND THE STRETCH- 
ING OF MUSCLES AND OTHER TISSUES, BY MECHANICAL 
MEANS IN THE TREATMENT OF CLUB-FOOT. 

We now come to the consideration of the more practical 
portion of our subject. 

The great objects of treatment in congenital club-foot, as 
^^U as in all other defonnities of the limbs, are, 1st. The res- 
toration of form ; 2nd. The restoration of function. We may 
^'^^sify the means for bringing about these results under three 
i^ads. 

Ist/^he operative; 2nd. The mechanical; and 3rd. The 

P*^y Biological, consisting chiefly of gymnastics shampooing, and 

S^lvanism. The two latter come, equally with the operative, 

^*Uhin the province of the surgeon, by whom both the mechani- 

^1 and physiological treatment must be directed and regulated. 

Before the discovery of subcutaneous tenotomy brought the 
treatment of deformities under the care of the surgeon, the 
method generally resorted to, consisted in a combination of the 
mechanical and physiological means, and such cases were 
entrusted to the care of mere mechanicians, or professed rubbers, 
who took upon themselves the treatment of these aflfections, 
although entirely ignorant of their real nature. The leading 
surgeons of the day having no certain means of relief to oflfer 
in the cure of such deformities, transferred such cases to this 
class of irregular practitioners. 

Cases of club-foot when brought under the notice of Sir 
Astley Cooper, for instance, or any of his contemporaries, were 
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weD cared, and so br a« the science of the da; extended, i 
tmtiDe&t was in accordance with h, and evidentl; ti 
beat that coold be obtained. The serere or rigid oH 
bowerer, I bdierv were nerer cored, and even thoso of 
moderate degree of seTeriQr, but seldom. 

To iDoBtrate their failure in severe cases, I may advert ' 
th« well known caae of the dtstingniBhed poet. Lord Byro 
who duriog hie childhood was placed under the late Mr. Sh 
drake, as well as other mechanicians, without deriving ai 
permanent bene6t. 

Wlien the treatment was cotmnenced sufficiently early, ai 
continued long enongh, these mechanicians often succeeded 
cnring the inversion of the foot, or the varos portion of t 
dcfonnity, in the moderately severe, and even in some of the rig 
cases ; bat except in very slight cases we doubt whetier tl 
ever succeeded in overcoming the equinus or elevation of the 
calcis depending upon the contraction of the muBcles of the c 

I have recently examined a gentleman who was bom with 
a severe degree of club-foot, and, upon the recommendation of 
Sir A. Cooper, remained six years under mechanical treatment ; 
the inversion was overcome, but the equinus continued and s 
exiiitH to a severe degree. As a result of this, the lamenei 
is much greater than it would have been if the var 
allowed to remain, and the deformity of the foot, although 
different in kind, is still very severe. This case is no doubt 
ciirablo, at the present time, by a judicious combination of the 
operative and mechanical treatment; but it unfortunately 
happened that this gentleman was operated upon many years ago 
by a surgeon of this metropolis for the cure of the equinus, but the 
after-treatment being neglected, the deformity soon returned 
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It can hardly be matter of eurpriae then that lie now hesitates 
to submit to further treatment, and the deformity will probably 
leiilbwe<I lo remain for life. 

As a third example, I may mention the case of a woman 

■ho was bom with cluh-foot — a severe form of vants of lioth 

et— and has recently come under my notice at the Orthopteilic 

bspital. She states that in early childhood every attention 

ui paid to lier case by a person widely known for his cure of 

ill-foot, and that she continued to wear irons for ten years or 

ire, her parents being then in good circumstances, and 

expense was spared. The case was, however, only half 

red, and both feet are now in the condition of eqnino-vanis. 

le amount of motion gained in the ankle joint has been 

Efficient to prevent the arrest of muscular development ; the 

legs are consequently strong, and not much below the natural 

size. She cannot, however, walk more than a mile, and even 

this distance with difficulty, in conHeqtienco of the weight of 

her body being tlirown on the outer margin and anterior port 

of the foot. Were she to submit to tenotomy, the cure could 

doulitless be completed even at the present time, owing to the 

ivourable conditions in her case ; but as the treatment 

mild occupy a year or more, she cannot an'ange to leave 

family, and one child bom club-iboted, like the mother, 

nnands much of her attention. 

These three cases afford very fair evidence of the results 

lined in severe cases, under the system of treatment resorted 

before tenotomy was introduced ; and when the amount of 

under the present system of treatment is compared 

ah that of the older method, we shall be justified in characte- 

idng the permanent cure of congenital club-foot, as one of the 

atest triumphs of modem surgery, more especially when the 

iplicity and safety of the means adopted are considered in 

jrence to the perfection of the results, and the advantages 

^ the afflicted patients. 

Dr. Parow,' of Bonn, has published an able description of 
" FwiriBpi Sotiseir an* dem Ocbrete der nstur nnd HeUkunde, 185G, Bwid 
bSo. 18. 
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the relative merits of the three classes of reroedial agents a 
mentioned as applied to the cure of club-foot and other defia^ 
mities, and gives an historical sketch of each class. 

The labours also of Bouvier, Bonnet, and Gu^riii, on I 
Continent, and of Dr. Little, in this country, have contributcl 
a great deal to determine correctly the relative value of I 
methods of treatment. 

The scientific treatment of talipes varus when severe, as d 
several other deformities of the limbs, can only be accompliahl 
by a judicious combination of the operative, mechanical, i 
physiological means, whilst many of the failures still frequenM 
witnessed in the practice of those who have not devoted d 
attention to the subject, are due to the want of this combin) 
tion of principles, too frequently considered as antagonistic to 
each other, but which modem science teaches us are only 
valuable in so far as tjieir mutual dependence is recognised & 
applied by the scientific insight of the surgeon. 

We dwell upon the necessity of this combination because H 
English orthoptedic surgery at the present day the operatill 
and mechanical means are too generally adopted, to the exd 
sion or neglect of the physiological, the value of wblcli 
increased experience daily brings before us ; and it is owing ■ 
this neglect that, although the external form of the foot I 
severe cases may be restored, a very limited amount of motit 
at the ankle joint is gained, and a great tendency to reltq 
continues. 

If, then, without the aid of the physiological means, 1 
operative and mechanical in combination arc allowed to 
inadequate to the cure of club-foot ; so, on the other hand, 1 
cannot too forcibly insist upon the fact that the operative t 
meut, or tenotomy, is the most unscientific that can be adopt 
unless the assistance of the mechanical and physiological mei 
be combined with it. 

In cases of chib-foot it is a great error to suppose that b 
tomy constitutes the sole, or even the chief remedial agent. 
is undoubtedly true that in the slight congenital, and in mai 
of the non-congenital cases, the foot can be immediately i 
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tored to Its normal position after division of the tendons ; bnt 
in the congenital cases there is some danger of non-union of 
the posterior tibial tendon, if the foot be too rapidly brought 
into its natural position; and cases of the non-congenital cla«H 
generally of paralj-tic origin, require the greatest care during 
the after treatment to prevent a feeble union of the tendo 
Achillis. Several eases of the latter class have come under 
my observation, in which the foot has been brought into its 
natural position immediately after the division of the tendo 
Achillis, and the result has been that in consequence of a 
very feeble union having taken place between the divided ex- 
tremities of the t«ndon ; the condition of the patient has 
been rendered much worse than if the deformity had never 
tjeen submitted to treatment. A deformity of a much worse 
and quite incurable form has been produced within a few 
months of the operation, in consequence of the new connecting 
medium being too slender and elongated. 

Nevertheless, so little attention has been paid to this subject ; 
BO little has the general pathology of club-foot been studied ; so 
little has the reparative process in tendons after division been 
investigated ; and, therefore, so little are the conditions essen- 
tial to the perfection of this process understood ; that we find 
tenotomy and immediate restoration of the foot, even with 
active exercise of the limb in walking nithin three days of the 
operation, recommended and publicly taught in the present 
day by the Professor of Clinical Surgery in the University of 
Edinburgh. 

This system of treatment was strongly advocated by Mr. 
S^Tne in a clinical lecture on tenotomy, which appeared in the 
Lancet of March 17, 1855, and sis cases were published by 
way of illustration ;— tliree of eqiiinus, two of varus, and one of 
valgus— treated by him in this way, and said to be successfiil, 
but no report was given beyond stating the effects of the 
operation within a few days. After the operation and applica- 
tion of a bandage in the first case, Mr. Syme observes : 
" The bandage will be kept on for forty-eight horn's, when no 
further treatment will be required, as the use of the limb 
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in walking will be sufficient to bring the foot into its natural 
fomi." 

Professor Syme then proceeds to attribute to the practice of 
gradual mechanical extension, as adopted by the London Bur- 
geons, the promotion and extension of many of those evils 
which Biibcutaneoufl tenotomy was in his opinion proposed to 
supersede. Now we need scarcely say that the true answer to 
this is, that in severe cases tenotomy alone will not enable ua to 
restore the form of the foot, in consequence of the adapted 
shortening of the ligamenta, and in slight cases the danger o' 
non-union, or excessive elongation of the new connecting 
material, should deter any surgeon from adopting Mr. Syme's , 
recomm enda ti on . 

The only scientific and successful method by which the 
two-fold object of the restoration of form and function can be 
obtained, is in slight cases of vanis, the combination of the 
mechanical and physiological means, and in the more severe 
forms, a combination of the three classes of remedial agents, 
viz.; the operative, mechanical, and physiological, according to 
the conditions existing in each case. 

Considering it, therefore, an established fact, that, although 
a large number of cases of club-foot in its milder forms are 
curable without tenotomy, and that these cases may be success- 
fully treated by a combination of mechanical and physiological 
means ; it is, nevertheless, equally certain that a considerable 
number of cases are met with in which tenotomy is indispensably 
necessary. It becomes, then, a matter of tlie highest practical 
importance to determine the cases to which each method is 
especially applicable, and we will proceed first to speak of the 

Cases in iehick it i» unnecessary to rexort to iterative tmUment. 
Accoucheurs are all familiar with the fact, that children 
are not infrequently born with the feet a good deal i 
verted ; sometimes the varus position of the foot is well ' 
marked, but no obstacle exists to the perfect restoration . 
of form by gentle manipulation. Experienced nurses are i 
equally familiar with the fact, and feel no alarm, because they 
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Vnow that manipulation alone, or what they call " working the 
teet," will soon remove the defect. This spurious form of varus 
^tich is imaccompanied with any structural changes, is pro- 
bably the result of mechanical pressure and position in utero 
acting towards the close of gestation. The children are said 
to be generally of large size, and perhaps there may be in these 
cases some deficiency of the liquor amnii, 

hi some of the more severe cases of this class just described, 
I have applied an ordinary boot with a small steel spring 
attached to its outer side, and passing up to the calf of the leg, 
where it is connected with a narrow, semi-circular steel band, 
which by the aid of a strap encircles the leg, and a free joint 
is placed in the steel opposite the ankle joint. This acts as 
a useful retentive apparatus, and with the exercise of the foot, 
which the nm^se must be directed to do, nothing further will be 
required. Next we would direct attention to a large class of 

Cases in which some doubt may reasonably exist as to the 
necessity for operative treatment. 

Cases frequently occur of a more severe form than those 
just described, in which the foot can be nearly, but not 
quite, restored to its natural form by manipulation— the 
foot can be everted, but the heel remains somewhat ele- 
vated, so as to limit or prevent flexion at the ankle joint. 
AW, in this class of cases there is the greatest range for diffe- 
i^nce of opinion with respect to the necessity for operation. 

The opponents of tenotomy, and those who believe that 
this operation interferes with the full development and ultimate 
power of the muscles operated upon, oppose tenotomy in all 
but the most severe forms of varus ; whilst some over zealous 
advocates advise the operation, in all but the slightest forms 
of varus previously described. 

Of the cases last mentioned, we may say with confidence that 
they are curable both with and without operation, and if the 
case be remediable by mechanical and physiological means, some 
would object to the operation as uncalled for, holding that a 
necessity must clearly be shown to justify every operation in 
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surgery, bearing in mind also tlie poBsibility of accidents and 
untoward circumstance a. 

The asserted effects of tenotomy on muscles, the tendons of 
which have been divided, have given rise to a second objection 
to operation in these cases. On this subject Dr Little has 
observed : " Although the form of the member is by means of 
tenotomy more promptly remedied, the function of the divided 
muscles is often less completely restored. The author has ivit- 
nessed many instances of congenital varus successfully treated 
without tenotomy, by others as well as by himself, in which 
the muscles of the calf attained almost the normal development, 
whereas after tenotomy the muscles usually remain much 
smaller than natural, and the calf disproportionately high."* 

In these remarks of Dr. Little, both the statements are 
equally true of diBferent classes of cases, but, in my opinion, 
the results stated could not have been drawn from a compari- 
son of cases in the same condition at the period of birth. It 
may be fairly assumed that in nearly all the cases cured by 
mechanical means, little or no structural change existed at the 
time of birth, and, therefore, being as vre should consider them, 
slight cases, no reason appears why the subsequent muscular 
development should be interfered with ; but the fact of teno- 
tomy being required in other cases, implies that structural 
shortening of the muscles existed, and with this condition the 
bellies of the muscles are always smaller and shorter than in 
the healthy condition. This may be very slight at birth, but -1 
becomes more obvious every month after birth, and is conspi- 
cuous at the age children are generally operated upon for varus. 

This imperfect muscular development, in severe cases, is a 
persistent condition ; so that, as a rule, after tenotomy, as well 
as without tenotomy, the muscles remain smaller, and the calf 
higher than in healthy limbs ; but the earlier tenotomy is per- 
formed, and the more quickly all the muscles of the limb are 
brought into action, the greater will be the muscular develop- 
ment ; and this is a strong argument in favor of tenotomy as 
early as the first or second month after birth. By this means 

• "OnDeforaiilioa," page 303. 
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the tnnscles of the calf are brought into play at an early period, 
free motion at tlio aukie joint being restored by division of tlie 
tendons of the contracted muscles, and thus muscular develop- 
ini;nt, instead of being interfered with, is promoted, by 
Unotnmy. 

But if the results above stated by Dr. Little were based on 
tiw obserip-ation of cases, the conditions in whicU were all 
enual, ihe inference would be, that tenotomy exerted an un- 
Wnble influence per se on the development of the muscles 
operated upon, and, therefore, would only be justifiable in the 
Host serere cases, and this is the opinion apparently enter- 
tained by I>r. Little. 

In congenital ranis, my own experience is directly 

opposed to such an inference, and I can adduce sufEcienl 

Pridence to prove that in these cases the general muscular 

dtvelopment and power of the limbs in after life, are in direct 

proportion to the early jieriod at which the tendons have been 

Glided, and the deformity cured. The circumference of the 

talf in a yoimg gentleman at the age of fifteen, who had been 

*|Wiited upon in infancy for severe varus, by Dr. Little, and sul)- 

••juontly, in consequence of relapse, by myself, was proved by 

Qieaaarement to be very little below the natural standard, and 

I'etKeeii two and three inches more than the calf of an adult, 

'gentleman born with varus, and who had not been subniit- 

tel lo any operation, until he was twenty-nine years oi'age, when 

I Undertook the treatment of his case. Casts of both these 

cues, taken at the ages mentioned, are in my collection, and 

frntvings from them are ^ven in the Appendix, Cases X and XI. 

In some non-congenital paralytic and spasmodic cases, when 

an elongated and attenuated condition of the new material has 

been allowed to take place, a foot really may be weakened 

by tenotomy, but in these cases it is not anticipated that 

lh« operation can restore the balance of muscular action, 

Wd the conditions are very different to those present in 

congenital varus. 

In deciding for, or against the operation in the class of cases 
wc are now considering, some real difficulty may exist, but the 
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rule upon which I rely in forming an opinion has reference 
to the degree of elevation of the oa calcis. This is the test 
of tho extent of structural shortening of the gaBtrocnemius and 
BoleuB muacles. 

If elevation of the os calcis exists in any marked degree, I 
adviao the operation, because the uncertain result of mfr 
chanical treatment in such cases justifies tenotomy, which 
may also be recommended on the ground of its diminishing 
the treatment from months, or perhaps years, to weeks, mi 
thus materially expediting the cure. 

In many of these cases, division of the tcndo AchilUs anJ , 
the tibialis anticus tendon will generally be sufficient; bat if 
when the foot is everted by the pressure of tho hand, the inn«r 
malleolus does not become sufficiently prominent, we mi«l 
assume that the navicular bone is drawn towards the malleolai 
by the contraction of the tibialis posticus muscle, and thia , 
tendon should also be divided. Now, with respect to 

Cases in which operation is absolutely necessary. 

In cases of a more severe grade of the deformity — ranpng 
from those last dcHCribed to the most rigid and severe fonu* 
ever met with— tenotomy is indispensably necessary. 

By what indications, then, can we recognise this class of 
cases, so that wo may at once decide upon the opcrationl 
Some authorities lay great stress u()on the angle which the fool 
in its inverted position forms with the leg, t, e., whether this 
angle is greater or less than a right angle ; but I consider this 
a useless and fallacious test of the severity of the case, 
because it not infrequently happens that a foot drawn up to a 
right angle with the leg, or even beyond it, may be easily 
and completely everted; and sometimes, also, hi these 
cases the os calcis may bo partially, or even completely de- 
pressed, 80 that they must be classified with those last described. 

The following are the indications upon which we must rely 
in determining the necessity of the operation : 

Ist. When the foot cannot be fully everted, or brought to a 
straight line with the leg by manipulation, and when in the 
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attempt to accomplish this, the inner malleolus does not become 
proniinent. 

2nd. When the os calcis either cannot be depressed at all, 
or only to a slight degree, so that after the partial eversion 
of the foot, little or no flexion at the ankle joint can be ob- 
tained. 

When these two conditions exist they are quite sufficient to 
determine the absolute necessity of the operation. The fact of 
the inner malleolus not becoming prominent when the foot is 
everted, depends upon the impossibility of drawing the navicular 
bone from its displaced position, and proves the existence of con- 
traction and structural shortening of the tibialis posticus muscle 
to an extent which I believe cannot be overcome by mechanical 
means ; and the rigid elevation of the os calcis also proves the 
existence of a similar condition in the gastrocnemius and soleus 
muscles. 

The foot in the extremely severe form of varus occasionally 
met with, and of necessity included in the class of cases we 
are now considering, is drawn inwards and upwards, so 
far as to be in contact with the side of the leg, and 
cannot be depressed or everted beyond a right angle with 
the leg. In these cases, the tibialis anticus and exten- 
sor poUicis muscles are more contracted than in those 
previously mentioned, and a greater amount of ligamentous 
adaptation, and shortening of some of the ligaments exists, and 
most materially contributes, to the rigidity with which the 
foot is held in its deformed position. 

Now, we have no evidence to show that any of the class of 
cases included within the range above mentioned, ever were 
cured by mechanical or other means, previous to the introduc- 
tion of tenotomy. On the contrary, abundant evidence of the 
failure of such means exists in the numerous cases of varus 
now seen in middle aged and elderly people in the middle and 
upper classes of society, and in which it is known that neither 
trouble, time, nor expense, were spared in the fruitless attempts 
at cure during their childhood. And as many similar cases are 
still, even in the present day, submitted to mechanical treat- 



L 



40 TEXOTOMT AND 

ment, further evidence of the complete failure of such i 
may not infrequently be witnessed. 

From what we have said, then, it may be gathered how coi 
ploto has been the failure of the mechanical treatment, wha 
solely relied upon ; and on the other hand, how complete t 
success in a large proportion of cases when the operative, a 
chanical, and physiological means have been judiciously coa 
bined. 

In the observations above made, congenital talipes varus h 
been selected to illustrate the relative merits of tenotomy, ai 
mechanical treatment, because it is in this deformity that t 
great interest of the surgical treatment of distortions of t 
foot centres. The practical rules, however, in reference to t] 
applicability of each method in some cases ; and of 
operative, mechanical, and physiological means, in com 
bination in other cases, apply equally to the treatmeo 
of the large class of non-congenital distortions, or so c&lle 
varieties of club-foot. 

Of the non-congenital distortions, it has already been stAte 
that a large proportion, perhaps as many as nine-tenths of i 
the cases, depend upon paralytic or spasmodic muscul 
affections, the most frequent cause being infantile paralyri 
affecting unequally some of the muscles of the leg and foot. 

In this large class of cases the feet become contracted i 
deformed, and in the external characters may approach i 
resemblance the more severe congenital distortions; but aa 
rule, there is an absence of the ligamentous rigidit: 
and resistance to any force applied to remedy the distortiol 
The adaptation of the bones, ligaments, and other Btructur 
to the deformed position of the foot, which characterizes i 
congenital distortions, even at the period of birth in eeve 
cases, and subsequently in proportion to the age of the patie 
is altogether absent in the great majority of non-congenitl 
distortions, and exists only as a late effect in severe cases < 
long standing. 

The result of this difference in the pathological condition 
these deformities is, that, ae a general rule, the non-congcnitt 
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es offer but little resistance to tretitment, whether this be 
rely mechanical, which is alone sufficient in a large number 
BUch cases, occurring in young people during growth ; or 
laher tenotomy be emploj'ed in addition to mechanical 
iutment. Tenotomy, no doubt, facilitates the treatment in 
vete coses, and in many of them cannot be dispensed with ; 
this class, however, there is the greatest range for difference 
opinion. 

Hence, we can hardly be surprised to see a book issuing 
Itom the press with a leading chapter " On the impropriety of 
catling and its evil reaultn" and with another chapter 
"^My neic tnetkod of treatment;" but it is with no small 
of astonishment that we find the same author, a hospital 
w^n, speaking of tenotomy as " the operation of cutting 
tendons or muscles had been haunting the domains of Icgiti- 
nwte surgery for about one hundred and fifty years, and had 
Itai gradually becoming a leea adventurous proceeding, when, 
'fn 1832, Blromeyer demonstrated a method of its performance 
tilliout danger, or at least with very little danger, of producing 
•opparation and sloughing."* 

the so-called method, brought forward by Mr. Earwell, 
tfct fuel are placed in an improved position, and so retained by 
'''6M8 of tin splints placed lengthwise down the leg, and a 
•trieu of elastic india nibber cords attached to the tin splints, 
■Od passing in difi"erent directions corresponding to the 
Walysed muacies. Tho foot and leg are previously covered 
»ith adhesive plaster, which doubtless adds to the general sup- 
port afforded by the apparatus, and to some extent prevents 
Cicflriations and blisters from excessive pressure, which, 
iwever, ia etill described as occurring in some cases. By the 
of those elastic cords the author speaks of " supplying aii 
tibial muscU" in one case, and a "posterior tibial muscte" 
another, or a " tendo Ackillig ;" and in the same way many 
jnuscles are supplied, so that the foot and leg are rigged 
p. And no doubt a very useful compensation for 
On tbe Cure of Ciub-Fool «itliout cultiog Tendone," bj Rii;luird Bar«cll, 
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paralysed uniBclea is often thus afforded ; but that this can in 
any way be regarded aa a citvatwe means for the paralytic 
affection, wLieh Mr. Barwell deacribea as being " the head and 
front of the offending," has yet to be demonstrated. If it 
should prove to bo a means of cure for paralysis, it would be a 
viiluable addition to those at present so frequently employed, 
with but very limit^jd success ; but if this cannot be proved, the 
new method seems to be aa little deserving the unbounded 
praise bestowed upon it by Mr, Btirwell, as it can be shown to 
have Miy claim for novelty. 

On the latter point, I can state that the plan was certainly 
brought under my notice, about ten years ago, by Mr. Bigg, of 
Leicester Square, who had a great variety of ingeniously con- 
structed instruments upon this ]>lan, with vulcanized indi^ 
rubber cords attached by huoks, and passing in various 
directions according to the deformity for which the apparatus 
was made ; — all distortions of the feet, knee-joint iustrumenta, 
spinal instruments, &c. Some of these instruments for the 
treatment of club-foot were adapted by Mr. Bigg to cases in 
St. George's Hospital, and he told me the chief difiSculty was 
to regulate the pressure, without producing sores. The , 
constant pressure from the elastic force could not be borne by ] 
the patient, and the plan of treatment was given up, only to 1 
reappear as " My new mel/iod " ten years later. 

The cases adduced by Mr. Barwell, in illustration of the | 
success of the treatment, belong almost exclusively to the class | 
of non-congenital distortions, associated with paralysis, or I 
arising from debility and ligamentous relaxation, such aa the J 
ordinary flat-foot, &c. In these cases, tenotomy is now seldom I 
employed by any surgeon, the plan of mechanical extension i 
and support being generally sufficient to remedy the deformity J 
where no paralysis exists, or to produce such improvement as i 
can be obtained where the deformity is associated with paralysis. J 
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KONCONGENITAL SPASMODIC AND PAEALYTIC TALIPES,— 
DEFOEMITIES WITH EIGID MUSCLES, THEIR PATHOLOGY 

AND TEEATMENT. 

Before entering upon the description of the various dis- 
tortions of the foot included under the generic term talipes 
or club-foot, we propose to offer a few practical observations 
on the general pathological conditions, under which the great 
niajority of all these distortions are found to occur. 

It has been stated that the non-congenital forms of talipes 
occur much more frequently than the congenital fonns, the 
proportion being as three to two. The various pathological 
conditions under which the non-congenital distortions of the 
foot occur, present so many points of interest and practical im- 
portance, that we propose to devote the observations in the 
present and succeeding chapter to the etiology and mode of 
production of non-congenital distortions ; reserving the obser- 
vations on the etiology of the congenital forms of talipes, until 
^e come to the description of congenital talipes varus, which 
is, beyond all others, the most important form of club-foot. 

On the threshold of our inquiry, we desire particularly to 
dwell upon the importance of this branch of the subject. It 
includes a wide and interesting field of inquiry, and although I 
need hardly state that the pathology of the nervous and mus- 
cular systems has engaged the attention of many of the past 
and present members of our profession, it must be admitted 
that some of these affections still rest in the greatest obscurity. 
Surgical experience brings us in contact with a vast number of 
affections dependent uj)on lesions of the nervous and muscular 
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systems, especially paralytic and spasmodic affections of 1 
duratioD, when a series of secondary phenomena have 8U| 
vened, causing contractions in different joints. 

Our present limits ml! not permit us to enter upon the pal 
logy of these affections at any considerable length, but 
propose to describe the more prominent characters of the sevi 
classes of affections, wluch most frequently present themsd 
to our notice, and to indicate the principles by which 
may be guided in their prognosis and treatment. 

The great majority — perhaps as many as nine-ten 
— of the non-congenital deformities of the feet depend eil 
ujwn spasm or paralysis of certain muscles, or groups 
muscles. The other causes, more generally apply to 
knees, hips, hands, and neck. 

We have included under this class, deformities prodi 
either by active muscular contraction, as in spasmodic equu 
and equino-varus, &c. ; or by the paralysis of some mus 
inducing a state of adapted atrophy in the opponent tausclei 
in paralytic varus, and calcaneous. In either event, vre I 
structural shortening of the muscles themselves, although tl 
physiological conditions are very different, and correspond 
dissimilarities are found in the structural changes which 
muscular tissue undergoes. 

Of the structural changes in these cases I have publii 
some account in a paper in the Transactions of the Patholo- 
gical Society, Vol, III." In spasmodic cases, even of long 
standing, the ultimate muscular structure appears to undergo 
but little change, and I do not find the fibrous ti 
mation descril>ed by M. Gu^rin ; while in paralytic 
degeneration commences early, and proceeds to complete 
hilation of the ultimate structure, leaving only fibro-celii 
tissue, oil, and fat.. 

The foot may become contracted in consequence either of s] 
or paralysis affecting certain muscles, or groups of muscles, 

• The plate iUiisfmting llio nboTo piper hns beeu copiml by Mr. Aldoui 
it uppendoil lo the present Kmhj, Plate 1., Biid u iJcBcriptioQ of tlie 
ultanged iu lliu ihiixoIbb will be fuuuil in the Appuiidlx. 
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i remain pemiaiieDtly defonned Id either of the poBitions 
acribed as characterizing the several varieties of club-foot, 
All these deformities may be grouped and classified as apas- 
ftdic and paralytic, according to the producing cause ; but a 
:tical difficulty arises here in consequence of the opposite 
rkvTB entertained by various authorities on aflections of the 
ItrvDiis system, with regard to spasm and paralysis, so that 
J deformities in which the muscles are found to be in a 
Bgiil and contracted condition would by some be classed as 
peralj-tic, while others would consider them to be spasmodic. 

n paralytic cases, more especially in the adult, there is no 
fcuU that the muscles are found either in the flaccid, or rigid 
eoadition, at different periods after seizure, and in some 
instances, although rarely, these conditions are found coexisting 
ID the same individual, the muscles of the leg, for instance, 
fceing rigid and contracted, while those of the upper extremity 
Kmain flaccid and lifeless— a condition of which I have seen a 
few examples. And if the existence or non-existence of volun- 
tuj control over the individual muscles, or the limbs affected, 
K iggumed as the test of paralysis, then many cases of 
Woiiactioii and deformity with rigid muscles, which have 
geiifrally been regarded as spasmodic, would be classed as 
pualytic affections. 

In the spasmodic and paralytic deformities, taken coUective- 
J, we meet with the muscles in opposite conditions, viz., tho 
ligid and flaccid ; and we also occasionally meet with cases of 
ndoubted paralytic history, in which the muscles, by a 
cess of natural improvement, have gradually been restored to 
healthy, or nearly healthy condition, without passing through 
e stage of rigidity. 

The prognosis and treatment of the cases we are now con- 
jering, will be found to vary according to the rigid, flaccid, 
irly healthy condition of the muscles ; and, therefore, 
Dstead of describing them as either spasmodic or paralytic, it 
rill be found more useful for practical purposes, to arrange all 
non-congenital deformities of the feet depending upon 
1 or paralysis of certain muscles, in four classes, according 
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to the state of the muBcles at the time the c-ases come ui 
observation, viz. : 

let. Deformities with rigid raiiscles ; the rigidity or t 
muscular contraction, remaining as a persistent condition t 
the time of seizure. All non-congenital, and generally iufra 
aflTections. 

2nd. Deformities with rigid muscles ; the rigidity, or t 
muscular contraction, being consecutive to a flaccid and p 
lytic condition of the muscles. All non-congenital, and genet 
occurring in the adtdt. 

3rd. Deformities with Saccid muscles; the contracti 
depending upon position and adapted muscular atrophy. 
non-congenital, and generally infantile affections, or occurrin| 
early childhood. 

4tli. Deformities with the muscles in a healthy, or net 
healthy condition. These are cases in which the paral; 
has been more or less completely recovered from, bat 
defonnity, produced by contraction during the stage of p 
lysis, remains as a persistent condition. All non-congt 
and generally occurring in early childhood. 

Let us first speak of the spasmodic contractions, or apt 
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contractures, as they are sometimes c 
included in the first cla^s. Convulsive afl 
tions are exceedingly common in cbildbi 
Bometitnes occurring immediately after bii 
generally when this is premature, and more 
especially when the labour has i)een difficult 
and protracted, and the children ill-noiu-ished. 
Where death does not succeed the convul- 
sions, it frequently happens that a state of 
tonic spasm remains, wliich is marked by 
a rigidity of the muscles affected ; and nearly 
all the muscles of the body are frequently 
involved, so that the children become frigl 
fully deformed. 

In these cases the limbs arc drawn in 4 
direction nf the strongest muscles, the j 
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•le extended, so that the toes alone touch the ground, the 
08 calcis being elevated by the gastrocnemius, soleus, and 
other muscles at the back of the leg. The legs are flexed 
upon the thighs at an obtuse, or sometimes a right angle, 
hj the powerful flexor muscles overcoming the action of 
the extensors. The thighs are more or less flexed upon 
the trunk, and always forcibly adducted or drawn toge- 
ther through the powerful action of the large adductor muscles ; 
80 much so, that the knees -touch or overlap each other and 
resist every attempt to separate them. The general direction 
and position assumed by the legs and feet in these cases, when 
the child attempts to stand, is well shown by the accompanying 
wood-cut. Fig. 1. 

In these cases the arms are approximated to the body by the 
action of the pectoral and other muscles connecting them with 
the trunk. The forearm is flexed, frequently at a right angle 
with the arm, by the biceps. The hands are flexed and always 
pronated, in consequence of the power of the flexor and 
pronator muscles exceeding that of their antagonists, and not 
Wause they are especially aflFected. Sometimes flexion pre- 
dominates in the trunk, at other times extension ; occasionally 
strabismus and wry-neck coexist with these deformities, 
although this combination is rare. The head frequently ex- 
lubits a close approximation in form to that commonly existing in 
Wiots ; and imperfect development of the intellectual faculties 
generally accompanies this sad condition. 

These children have not infrequently a vacant or half-silly 
expression of countenance, and yet are more intelligent than 
might be supposed. Their speech is often difficult and imper- 
fect, but it does not always happen that the intellectual faculties 
are impaired. 

When the general spasmodic contractions show themselves 
in this severe form, they are by no means limited to the period 
mentioned, viz., at, or soon after birth ; but are often developed 
in all their severity, in respect of the number of muscles in- 
volved, between the ages of six-and-eighteen-months, although 
the intellectual faculties are seldom impaired to the same extent. 



Wben these spasmodic contractions occur in a slight 
degree, affecting only the lower extremities, tliey may i 
attract sufficient attention to be considered of much importai 
until the child ought to begin to walk ; then its inability to Bta 
and its deficient voluntary power over the legs become apparei 
although no obvious defonnity exists. 

The deformities of the feet' generally resulting from 1 
afi'ection are equtnus and equino-rarus. Cases of comptt 
varus are stated sometimes to have ocemred ; but where t 
spasraoiiic contraction exhibits its ordinary form, we sht 
not expect to see true varuB produced, because one of 1 
distinctive features of these spasmodic, in contradistinction 
the paralytic affections, is, that all the muscles of the pi 
affected are generally involved. The excess of power in 1 
extensor and adductor muscles of the foot would be sufficit 
to produce equino-varus, juat as this is the common position 
the feet in the rigor mortis, or in cases whore strychnine h 
been administered ; but the power of the opponent musci 
would be sufficient to prevent the formation of compl< 
varus. 

At a later period of life, frequently in youth, and BometiB 
even at an adult age, spasmodic affections also occur, givi 
rise to deformities of the feet. The particular characteristics 
these affections at the later periods, seem to be that feU 
muscles are affected, and that the mental faculties are I 
impaired. 

A very severe and obstinate form is observable in prf 
which is evidently connected with hysteria or a chlorotic a 
tion ; and I need hardly say that in these cases the treatmet 
must be directed against the general, rather than the \o(X 
affection. 

Morbid Anatomjf. Of this we are unable to ^ve i 
satisfactory account, as I have not found any casea in whi 
post-mortem examinations have been recorded. We may iufi 
from the symptoms at the time of seizure, in these cases, thl 
congestion of the brain takes place, and that it may be foUowi 
by passive effusion or subacute inflammatory mischief, pro 
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diicing structural changes in t\\a iiiembraQes or substanct: of 
the brain, Huch as would continue to excite irritation. 

In one cose of this kiud, in a later stage, many years after 
the primary affection, I had an opportunity of uiaklng a post- 
mortem examinalioii. The subject was a woman, who died in 
St. Thomas' Hospital. Both the upper and lower estremi- 
tiea presented the rigid contractions with deformities usually 
existing iu these cases, and although uothing was known 
> of her early history, no doubt could be eutertaiiieil of the 
I DAture of the affectioii. I found considerable opacity and 
I thickening of the arachnoid at the base of the brain, iu its 
reentral {wrtion, and also close adhesions of the arachnoid about 
I the medulla oblongata and upper part of the spinal cord for 
I ftbout four inches. Here, then, were distinct traces of inllam- 
rmation, such as we should imagine generally existed in the 
Lmore severe forms of tiiis affection. The specimen is preserved 
Lin St. Thomas' Museum. The cause of the inflammation and 
vita possible origin as a reflex action from peripheral nervous 
t irritation are interesting inquiries, which, however, the limits 
I of the present essay would not permit me to follow. 

That which is observable iu the condition of the 

E muscles is [tersistent rigidity or tonic spasm, which never 

' relaxes, even during sleep, and by its continuance gives 

rise to structural shortening of the muscles affected, thus 

producing deformity. This condition of muscular rigidity is 

considered by the majority of pathologists to depend upon an 

► excess of nervous stimulation, or, as we should call it, irritar 
tion ; but vrithout extending the iuquiry, it may be observed 
that a precisely opposite doctrine is now taught by some good 
Continental pathologists and medical observers. A very able 
work has recently appeared on " Epilepsy," by Dr. C. B. Rad- 
cliffe,' who endeavours to show the necessity of a comjilete 
• TUoriewa of Dr. lUdcUfro respecting nurvoiu acUon iindrou»cu]arcoDtrartion 
haTD oD iiQportaiit bearing upon these omos of BputnoiliD cpntfuctioD. Dr. 
RudutiflrB bolJs that a, ooinplato rBvoIution is noueaaar; in the theor; of muaculsr 
B reftuiM to call iu the old of a vital property of irritabilitj, and 



1 doing thii he disoanls, i 
■ produoed bj the action i 



muli upon thii rltul property. Uu 
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revolution In the pntholugy ami treatment of all diseases J 
which muBcuiar contmutioD ia ia excess. He bases his i ' 



riD* is thu-^liBt tho rauwtca during life an triiilonrMl wiUi ■ 

of tlicir own, that the ■Csto of niluatian in owing to the musmlar 9 

oulcB being repelled in s particular waj by thi» elei.'trieitj', and llutf ■ 

cular cxintroclion is the effect of the operation of the attrst'tire foroe l 

IB inherent in this phyiirati constitution of tlio miiBciiIar i 

operation romoe into pla; upon the diBoppearanDO of tbe electricit]' t 

miuole. In ordinarj niuBcular contraction, tho coiitraction ii ' 

Iho luddca and temporary smpenaion ot the eleolrioitj of tho miuclet ; in ^^ 

moHja tlio contraction ia the result of the slow and permanent e: 

eltutritity ; in tho two fonoji of contraction Uia actuitl cansa of a 

•fttnc, namely, the action of tlio attroctivo foroo which i» inherent ia Ibe pi 

oonatitution of the muacnlar molocules. Dr. BAdoliflTo hUo applies a 

of reasoning to Ibe phenomena of neroous action. He don not ' 

Tilal proper^ of irritability in norrea, and, thorefore, he docs no 

nervous action being produced by Iho action of a stimidui in rou 

pro|)iirtj of vital irrilubilily. His view is — tliat the lirini? ncrre* and n 

oeiilrca hare an elertrici^ of their own, that this cinrtridtj ia diM<faBi^ ^ 

a nerve paasos &om the state of rest into that of action, and that Iht* Ji 

vhich is nnntogous lo that of the torpedo, and which takea place in tha » 

boiirhood ot the nerve, as well as in the gubstiuioo of the nerre, ia iJie B| 

which a muscle is lirown into contruHion by a nerve, the action of the 4 

upon the niuacutar Qbra being in Cict the Bamo (and no otlier) na t 

disebarge of the torpedo, or of the inBtantAoeous ourrent of a 

His viow, tlmt ia lo say, is — not that a nerve oaiiaa contraction in muKle If 

excited vital prindpie in ncrre causing eiciUmcnt in a vital principle in m 

but that the nerve in oulion giros out a discharge analogous to that o 

torpedo, that this discbai^ for the moment suijiends the natuml clef 

the moaole acted upon, and that this Buspension of the natural electricity of It 

mUBcle puts an end to muscular relaxation, and brings about muscular oontrsp 

tion^puti an end lo muscular reWation by removing the cause which keep* llta 

muBOolar molecules in tliat slate of mutual repulsion which is muscular rdaia- 

tion, brings about muscular contraction by leaving tho muKular molecule fans 

to obey that attciLPtivD force which is inherent in their physical constitultco. 

These views hare been advocated for several years, and the last and fullest Mate- 

ntent of them is to be found in iJie lectures wliich Dr. KodclilTe gure at lb* 

Soyal CollegD of PhyaiciaDfl in London three j-oare ago, and which liave nuM 

been published in a anparato form. (Locfuroa on Epilepsy, Pain, Poraljiisi 

and certain other Disorden of the Nervous System. London: Churchill sad 

Bona, post 8vo. 1864.) 

I must refer to those lectures for tho evidence upon which Dr. BadcliOb founda 
Ilia views, as well as for various other matters bearing upon tho subject in hand; 
and here the only ndilitional remark I have to make Is that, according to tbn* 
viewn, the oODtractions with wliiuh I have bwl lo do are divisible into two di>- 
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logical and therapeutical inferences upon his inquiries into the 
physiology of muscular contraction. The doctrine resulting 
from the whole inquiry is, that muscular structure does not 
contract because it is stimulated, but because it is not stimu- 
lated; that it is prevented from contracting by the several 
vital and physical agencies which act as stimuli upon it — ner- 
vous influence, blood, electricity, light, heat, &c., and that 
contraction happens on the withdrawal of these stimuli, from 
DDresisted molecular attraction of the muscle. 

Prognosis. To revert to the surgical part of our subject ; 

tie prognosis must always be unfavorable in the deformities 

arising from these spasmodic affections, when severe, and when 

many muscles are involved. The rule is, that this condition 

of the muscular system once established, continues through 

life, and is susceptible only of slight improvement, either by 

any efforts of nature, during the period of growth, or by any of 

the resources of medical science. 

In the more severe cases the mental faculties also 
exhibit little improvement. In slighter cases, however, they 
are susceptible of great improvement, although the patients 
generally retain a vacant and half-silly appearance. The lo- 

tinct forms, one dependent upon cliangos in the nervons system, the other upon 
dianges in the muscle itself. The first form is of the nature of spasm, more or 
leas tonic ; it can relax when the nerves are at rest, or when they are paralysed 
in Tsrions ways ; it relaxes almost always, if not inyariably, during sleep. The 
other form does not relax during sleep, or under any other circumstances ; it is 
pennanent. It is this kind of contraction which Dr. Todd called ** late rigidity." 
Dr. BadcliiTe explains this form of contraction, not, as Dr. Todd explained it, 
that is, supposing that the nerves of the muscles were acted upon by a perma- 
nent cause of irritation, as the dragging of a contracting cicatrix in the nonrous 
eentre, but by supposing that the muscles in which it is manifested hare lost their 
proper electricity and vitality, and that owing to this loss, the muscular molecules 
are free to yield to the attractive force which is inherent in their physical consti- 
tution. He looks upon this form of contraction, in fact, as analogous in its 
nature, not to spasm, but rather to rigor mortis. In a word, he looks upon the 
** late rigidity " of Dr. Todd as the anticipation of rigor mortis— rigor mortis in 
TiUk ; and certainly, as I am disposed to tliink, the evidence in favoiu* of this view 
appears to be more satisfactory than that which would refer it to the category of 
tpssm. The views of muscular contraction and nervous action to which refer- 
ence is now made, will doubtless become the subject of further investigation. 

E 2 
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comotive powers are eitlior annihilated, or very materially 
ciirtiiiled through the whole of life. 

Treatment. The treatment is for the most part un- 
satisfactory, in consequence of the physiological imper- 
fection of the muscles, which are, more or less completely 
removed from voluntary control, and remain so, not- 
withstanding any operative, mechanical, or other treat- 
ment for the removal of the existing deformities, and in spite 
of any treatment for the general affection. In cases, how- 
ever, in which the deformities are very severe; as, for in- ' 
stance— when the toea only can touch the ground, and the 
patients are unable to stand, and when, in addition to d&- 
fonuitiea of the feet, the contractions of the knees are so great 
as to render progression impossible, except with the aid of 
crutches, the patient swinging between them instead of walk- 
ing—great benefit may be derived from operative and mechanical 
treatment, followed by a long course of shampooing and special 
muscular exercises. 

By division of tendons, these limba can be brought into their 
normal position ; a firm and useful base of support is afforded 
by removing the deformities of the feet ; and tlie rigidly flexed 
condition of the knee joints may also be removed by dividing 
the ham-string t«ndons ; after these operations the power of 
progression will be found to depend upon the amount of vol- 
untary power existing in the muscles surrounding the hip 
joints, whether from the partial character of the primary affec- 
ti<m, or as an acquired improvement. Meelianical supports may 
be constructed so as to compensate in a great measure for the 
loss of voluntary power below the hip joints, and with this as- 
sistance patients may be enabled to stand and walk, when they 
have never been able to do so before. ' 

Deformities of the feet of extreme severity, are occasionally , 
observed accompanied with severe contractions of the ham- 
string muscles, causing permanent flexion of the knee joints, 
hut with only alight contraction of the muscles surrounding 
the hip joints. The distorted legs may be moveable from tha 
hip joints almost to theirnatural extent, and in such cases the 
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removal of the defortnitieB will be of the utmost vulue. The 
operation is rendered advisable, not only for the mechaniwil ad- 
vantagea obtained; but the patient is tbim placed in a condi- 
tion favorable to future intprovcment by ehanipooing, and 
active and paesive exercise, whereas, with advancing age, the 
continuance of the deformity will certainly give rise to addi- 
tional inconveniences. 

Painful calloBities and ulceratiouR from weight and preaMure 
on surfaces not adapted to bear thera, are amoog the most 
troublesome, and somotimeB the most serious complications 
to which these patients are liable, and for which relief is 
sought. A case in illustration of these reniarkn, and tho ad- 
vantages of treatment by tenotomy and mechanical meanx, is 
described in the Appendix, Case U. 

CLASS n. — Deformities with rigid muaclet, the rigidity or tonic 

tmtscular contraction being contecutive to a flaccid and fKiralytic 

condition of the muscles; — all non-congenital, and generully 

occurring in the adult. 

We now pass on to the considcrution of the cases included 
in the second class of non-congenital, spasmodic, and fiaraljtiu 
deformities of the foot. 

The deformed condition of paralytic patients, both children 
and adults, is matter of common observation. In old cases 
of hemiplegia in adults, the affectod ann and leg are frequently 
seen in a rigid and contracted condition ; the arm drawn to tlie 
side, the fore arm bent on the arm, the wrist bi.'nt on the fore 
arm, and the fingers closed ou the palm of the bund; the leg 
stiff, with its muscles in a rigid condition; the knee joint p<.T- 
manently 6exed to a slight extent; the foot contracted, the 
most frequent position being that of equinus or equiiio-varus, 
BO that the toes only touch the ground in the erect posture. 
The sole of the foot can only be brought in contact with 
the ground by the patient advancing the leg. in which move- 
ment the tc»es descrilie a semicircular curve outwards, anJ the 
body is at the same time twisted sideways aud leans for- 
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ward. This gives a peculiar and characteristic gait to the iu- 
di\idiial. 

When both legs are in a rigid and contracted condition in old 
cases of paraplegia the patient either walks by the assistance 
of two sticks, in wliich case he is liable to fall ; or to avoid that 
dauger, he avails himself of crutches, and by their assistance 
rather swings than walks between them. The second class of 
non-congenital deformitieB ia marked by a muscular rigidity, 
the pathology of which may still be regarded as obscure. It 
has, however, boon investigated by the late Dr. Todd, one of 
the highest authorities on affections of the nervous aystera, who 
has given a theory of its production, supported by a series of 
cases. 

Dr. Todd has described the morbid appearances met with in 
caacs of hemiplegia, in which rigidity of the muscles existed j 
BometimcB taking place simultaneonsly with, or soon after the 
paralytic seizure, and then described aa casea of " hemiplegia 
with earlif Tigiditt/ of the paralysed viutclee;"' at other times 
occurring slowly during tlie partial recovery which frequently 
takes place in these cases, and described as cases of " Ae»«- 
plegia with late rigidity of the paralijsed muscles" 

Dr. Todd believed the existence of rigidity in these cases, to 
depend essentially upon the coexistence of an irritative with 
a paralysing lesion of the brain. He observes " In the caaea 
where there is no rigidity, the clot lies in the midst of I 
softened brain, and has not in any degi'ee encroached upon 
sound brain, but when rigidity exists, the ctot has extended 
beyond the bounds of the white softening, and has torn up, to 
a greater or less extent, sound brain." This applies to the 
cases of early rigidity. The following is his explanation of j 
the occurrence of the same phenomena in cases of late rigidity. 
"At the seat of the original lesion, whether it be simply a 
white softening, or an apoplectic clot; or a red softening, 
with more or loss destruction of the brain substance, there ] 
takes place an attempt at cicatrization, more or less perfecL i 

* "Clinical Lectures on Faral^sie, lia'' by IL B. Todil. London, Ohurchill, j 
18B4. 
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Attendant on this, there is a gradual shrinking or amtnetifm 
of the cerebral matter, which, acting on the neighWinfig 
healthy tissues, keeps up a slow and lingering irritation, v Ll'-h 
is propagated to the muscles, and excites in them a cfirrthy^it^i- 
ing gradual contraction.''* 

From the condition of the muscles. Dr. Todd considered th;it In- 
ferences as to the nature of the lesion may be drann, wbk-b wo'jid 
afford important aid for diagnosis and prognojsi.s and be fr;ftW 
made it the basis of an arrangement of ca-vr*? of h*:njjpl«:sri*. 
There are some points of analogy l>etwe*:n tbfr ca«!e% ^k^rntjt^ 
by Dr. Todd as paralysis with early ru/i/JUy^ when **ri^ijty 
comes on simultaneously with the paralysis, or verj' k/^m afu^ 
it," and the cases we have descriWJ in the Ut CTa**, «« 
depending upon tonic muscular s[/a<!Tn, which rhts^iuk |>^r- 
sistent from the time of seizure ; and the latter ^av?* i/^v 
by some be classed as examples of [jaralyf^ju with *:Skr\y f/^ 
dity. If so, early rigidity iB not an uijwwijnofj 'y>f>'iiu'>ft 
in infantile paralysis, and we are in itTV)T in %n\»\ffMU*^ th':^ 
cases to be of a spasmodic nature. It i« crruiu, boi^'rv^r, ti*At 
these two classes of cases differ ven* inaUrriAjlv in iL^jr diXii*>!»l 
history. 

Although a similar condition of the muvrular fcyjrt/^frj ni;iiy 
result, the sjTnptoms in the infantile *:av;Js diff<;r hfj UMtU::hi\ly 
from those in the adult, that identity of structural b^ion f^uwA 
be anticipated. 

The pathology of the infantile cases lias yet Vf 1^ d'rt/rr- 
mined by dissection. It appears \»T(}\tia\Ah tliat \u the luhiUUUt 
spasmodic cases, the structural changes are h^M-MXiaWy of au 
inflammatory nature, while in the a/lult r;a»/;s the uuiuiy 
diate results are produce<l by degeneration of the 'y^u of tl^j 
smaller vessels leading to ruptun; and extravawiiion of blv/J. 

Treatment. All cases of deformity, when ^'ji:4nu\fixu\*A by 
rigidity of the muscles, are, as a general rule, unl'avoralJe 
for treatment, because, after the defonnity is cwr^s^l, tit*: t\ty 
fective voluntary power still remains, and als^i U;^:auM; njany 
muscles are generally involved. In c;aw,'S of heiniplegi;!, as 
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generally met with in the adult, the condition of the patient 
is HO precarious from liability to recurrence of paralysis, and 
conseijuent damage to life, that any contraction or defonnity 
which may exist, is naturally regarded as of secondary im- 
portance. It occasionally happens, however, that the patient 
remains free from a second attack for many years, and then 
the deformity, which may have increased to an inconvenient 
and serious extent, becomes matter for consideration and treatr 
ment. 

These cases, then, being of a compound nature, why should 
patients be allowed to suffer from two affections, viz. : paralysii 
and contraction, each giving rise to a separate series of incon- 
veniences, when one of them is easily within reach of removal! 
Provided the objects to be accomplished be fairly stated and- 
understood, there can be no objection to the surgical treatment 
of these cases by tenotomy. Much will depend upon the 
judicious selection of appropriate cases. The most favorable 
condition which can exist, is the comparatively healthy con- 
dition of the muscles surrounding the hip joints. A good illu^- 
tration of the advantages to be derived from tenotomy in cases 
in wliich the limbs remain in a state of rigid contraction after 
a paralytic seizure, in the adult, will be found in the Appendis^ 
Case IV. 



CHAPTER V. 

KON^XGENITAL SPASMODIC AND PARALYTIC TALIPES CON- 
TDTTED. — DEFOBMITIES WITH FLACCID MUSCLES ; AND 
DEFORMITIES WITH MUSCLES IN A HEALTHY CONDITION 
AFTEB RECOVEBY FBOM PABALYSIS ; THEIB PATHOLOGY AND 

TEEATMENT. 

We now proceed to the consideration of the pathology and 
treatment of the cases which we have arranged in the third 



CUSS m. — Deformities tcith flaccid muscles; the contractioi^s 
impending upon position^ and adapted atrophy of muscles and 
^^her tissues. All non^ongenital^ and generally infantile affections^ 

or occurring in early childhood. 

In paralytic affections, whetlier occurring in infantile, or 
^<iult life, when the state of muscular rigidity does not take 
P'^, the muscles remain flaccid ; and, if the paralysis con- 
tinues, become atrophied, and gradually pass into a state of 
fatty degeneration ; in this condition, they remain through 
•ife without improvement. The natural tendency, however, 
1^ infantile paralytic affections, is towards recovery, which 
^ftkcH place in some instances ; but, in the great majority of 
^^^8, recovery is incomplete, although frequently sufficient 
^^ enable the j)atient to walk, either without, or with, very little 
Mechanical ajssistance. 

In those cases in which recovery does not take place, and 
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in which the ihuscIl'h pass into the state of fatty degeneration, 
the limba become ntterly useless, and when both legs are in , 
this condition, the patient makes no attempt to walk. I have 
Been several instances in which they liave crawled on the floor 
for many years, or moved aliout on a eledge-like contrivance 
with wheels, using their arms for progression. When old 
enough, these jmtients can U6c the mechanical wheel chairs. 
(See Appendix, Case IV.) 

Wlicn on^^ leg, only, is afifected, and the muscles have passed 
into the stage ol" fatty degeneration, the limb becomes useltiss, 
and, as the jiatient walks, with the assistance of a crutch, if old 
enough to use one, the leg dangles to and fro, and the term, " a 
swinging leg," frequently applied to jt, well expresses its 
condition. Not only are such limbs useless, hut, in adult life, 
and frequently earlier, they become the cause of much incon- 
venience from the intractable nlcerations which, in consequence 
nf their low vitality, are apt to occur in them in cold weather, 
and, for this reason, surgeons have been occasionally called upon 
to amputate these limbs. 

In the late Mr. Qiiekett's " Lectures on Histology," p. 199, 
puhtishcd in 1852, we have an illustrated description of '* fatty 
degeneration of voluntary muscle," taken from " the leg of a 
man, aged 35 yt;ars, removed, at King's College HoGpital, by 
Mr. Partridge, in which all the muscles had lieen replaced by 
adipose tissue. The limb had Imen rendered useless by an 
attack of paralysis, occurring three years after birth. Only a 
few fasciculi could be discovered amongst the adipose cells, and 
these were of very small size, and perfectly healthy." This ' 
man was a musician, and preferred taking the chance of ampn- 
tation, with the prospect of obtaining an artificial leg, to retaining 
his useless and troublesome limb, which had long been the seat 
of intractable ulcerations. ' 

When these legs are not amputated, they are disposed of in 
various ways. Sometimes the individuals affected walk with a 
crntch, the leg " swinging" as a useless member j sometimes 
mechanical couipensatittn is effected l>y transmitting the weight 
of the body through a siiiiernumerary leg attached to the pehis 



FLACCID MUSCLES IN CHILDREN. 59 

and on which the patient sits, the paralytic limb being loosely 
fastened to the artificial leg support. 

In the course of time, various deformities and contractions 
take place in these flaccid paralytic legs, from adapted atrophy 
of the muscles and ligaments. 

Deformities^ with flaccid musclesy most frequently occur as 
the result of paralytic affections in children. Sometimes, 
though rarely, they are met with after paralysis in the adult. 
The muscles seldom remain in a flaccid condition after hemi- 
plegia, or paraplegia, occurring in the adult ; if the patient 
survives any length of time, partial recovery of the paralysis 
usually takes place, accompanied with late rigidity, as described 
hy the late Dr. Todd, and which he states " results from a 
reatorative effort of nature."* Occasionally, after adult 
paralysis, and, as Dr. Todd observes, " least frequently, recovery 
may take place without any rigidity or change in the muscles, 
other than a gradual restoration to their normal condition/'t 

In adult paralysis, the flaccid condition of the muscles 
appears to belong usually to the first stage, or the period of 
softening or disintegration of the nervous centres upon which 
the paralysis depends. But it is a remarkable feature in the 
historj^ of that obscure form of paralysis, to which children are 
especially liable— and which has not been shown to depend 
^pon destructive disease, either of the nervous centres, or nerve 
tninks— that the muscles either remain permanently in a flaccid 
condition, or pass through it towards recovery, more or less 
perfect, without becoming rigid. 

Rigidity of the muscles, according to my experience, never 
follows this flaccid paralytic condition in children. In all the 
^ses of deformity coexisting with rigidity of the muscles in 
children, w-hich have fallen under my observation, there has 
oeen an absence of any preexisting state of flaccidity of the 
^nscles. In these cases, the account given has never been that 
the legs were soft and flaccid immediately after seizure, and 
'^me subsequently rigid ; but, on the contrary, whether the 

* " Clinical Lectures on Faralyeis, Ac," by R. B. Todd. 
^ Op. cit.t page 206. 
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attack began with, or without a convulsive seizure, it h 
invariably been stated tJiat the legs were from the date of ti 
attack more or less stiff ; that the joints would iiot freely ba 
in voluntary efforts, and that the muscios were firmer thi 
those of other children. In the paralytic aflFections of childra 
—infantile paralysis — if recovery does not take place, tl 
muscles appear always to remain in a 8accid condition, and • 
have frequently obaerved this as a persistent coudition at I 
advanced period of life. 

Paralytic deformitifs, with JIaccid muscles, may occasionally t 
met with, both in adults and children, as the result of travmat 
lesion, either of the nervous centres, or nerve trunks, Tha 
cases differ from those resulting from infantile jfaralysia, in d 
fact that sensation is involved, as well as motion, and tin 
where the injury has been to the brain or spinal cord, th 
bladder and rectum are often paralysed. 

In the cases which result from injury to the brain, 
fractures of the skull ; from injuries to the spinal cord, the real 
of fractures and penetrating wounds of the spine ; and fro 
wounds involving the nerve trunks ; I have seen consecoti 
deformities, with the nutscles, either in a rigid, a flaccid, ffl 
healthy condition, several years after the injuries. By far f 
greater number of the paralytic deformities which we meet wi 
in practice (and these are so numerous as to constitute thegn 
majority of all the non-congenital deformities), will be found 
result from infantile paralyiis. Children thus afflicted are broug 
to us in every stage of this peculiar form of paralysis, an 
although our treatment is generally directed against the remoi 
of certain consequences and effects, 1 believe that all thl 
deformities may be prevented by judicious treatment ; in fi 
that there never need be another example of deformity in thi 
cases, if the liability to their occurrence, and the mode of th 
production, were generally understood. 

The importance of this subject, in connexion with the variona 
contractions in which it results, renders it necessary to give 
here a general outline of the history of infantile paralysis ; but 
a more complete account will l>e found in the valuable works 
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of Kennedy,* West^f Reilliet, and BarthezJ Bouchut,|l and 
H€ine.§ 

Infantile Paralysis^ and its Peculiarities, cm compared toith 

Paralysis in the Adult. 

Children between the ages of six months and two years are 
especially liable to paralytic seizures, which, like the paralytic 
affections of the adult, may assume the form either of hemi- 
plegia or paraplegia ; or sometimes that of general paralysis, both 
the upper and lower extremities, as well as speech being in- 
volved. But these are the only points of resemblance between 
the paralytic aflfections of children, and those of the adult ; in 
all other respects, they are essentially different. 

Infantile paralysis differs from the paralytic aflfections of the 
adult in the following respects. 

Ist. It has a marked tendency to involve only single muscles, 
or groups of muscles in the extremities, and in one or other of 
these forms, it most frequently occurs. 

2nd. Motion only is aflFected, sensation remaining perfect, or 
J^early so. This constant relation does not exist in adult 
P^lysis. 

3rd. The viscera are not implicated, except in some rare 
^es of general paralysis, in which both arms, both legs, and 
'iearly all the voluntary muscles of the body are aflTected. 

4th. It is frequently neither preceded, nor accompanied by 
^y cerebral symptoms, and, even when such symptoms show 
^*iemselves, they are generally of a transient character. 

^ DubUn Medical Press, September 29, 1841 ; and also Dublin Quarterly 
'f^ntal of Medicine, February 1850. 
^i" " On 8ome Forms of Paralysis incident to Infency and Childliood," London 
^^^dieal Oazette, 1845 ; and " Lectures on the Diseases of Infancy and Cliild- 
^^^od." Third Edition, London, 1854. 

^ " Traits Clinique et Pratique des Maladies des Enfants. Deuxi^me ^tion. 
"^^>mc II, Parts, 1853. 

§ " Practical Treatise on the Diseases of Children." Translated by P. H. 
■^ird. London, 1854. 

II " Beobachtungen uber Ilihmungszust&nde der untem Extremitaten und 
^«rni Behandlung.** Stuttgart, 1840. 
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5th. In its most severe forms, it is not attended with anj 
danger to life. 

6th. Complete recovery frequently occurs; often takipg 
place rapidly. This is extremely rare in adult paralysis. 

7th. After one paralytic seizure, there is no tendency to • 
second attack, to which we know, in adult paralysis, patieull 
are especially liable. 

8th. Rigidity of the muscles neither occurs during, nor aflw 
recovery; they either remain flaccid, when the paralysis ii 
persistent, or resume their healthy condition when recovoy 
takes place. The reverse of this occurs in adult paralydB; 
rigidity, with partial recovery, when the patient survives, bring 
the rule. 

These peculiarities point to a special pathology of tUi 
aflFection, which, however, has not yet l)een determined. This 
form of paralysis generally takes place during the period of the 
first dentition, and would seem to be connected with the ini- 
tation attending this process, and, only in rare and exceptional 
cases, has it been known to occur after the age of five yeaw. 
Cases at later periods are recorded, but these can with less 
certainty be included in the same category as those we are now 
describing. 

It is at least doubtful whether paralysis of particular musdes 
or limbs, independent of traumatic lesion, is ever congenital 
The cases related of limbs remaining flaccid and useless in infante 
born aspliixiated, after diflicult and instrumental labours, an^ 
of fascial paralysis, usually of one side — sometimes accom 

X ft* - ft* 

panied with loss of power in the corresponding arm — ^whicV 
in some instances, have been satisfactorily traced to traumati 
lesion, cannot be admitted as examples of this afl'ection. 

Accompanying Si/mptom^. Symptoms of transient cerebri 
disturbance, such as convulsions or drowsiness, often accon 
pany the seizure in infantile paralysis. It not infrequent! 
follows marked febrile disorders, especially measles and whooj 
ing cough, also gastric, remittent, and typhus fever. A sligl 
febrile condition appears very constantly to exist, but tl 
paralysis is said frequently to hapjien not only without au 
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convulsions or cerebral disorder, but without any symptoms at 
all, and when the children are in robust health. 

Mode of Seizure. Occasionally it occurs in the daytime, 
under the direct observation of the parents, but more frequently 
we are told that the child was put to bed in its usual health, 
and, in the mommg, was found to have lost the use of a leg, or 
an arm, or even of both. The exciting cause, therefore, is often 
obscure. 

iMinlity of Sexes. Both sexes are equally liable to this 
fonn of paralysis, and I agree with Dr. West in thinking that it 
more frequently occurs in children of weak constitution, although 
the opposite opinion is held by Kennedy. 

lu duration is extremclv variable, Barthez and Reilliet 
relate a case of paralysis of the arm, in a child, lasting only 
twelve hours, and other cases of seven and eight days duration. 
Improvement frequently takes place in a few weeks, and is 
often complete in from three to six months. In severe cases, 
however, after partial improvement, the limbs remain more or 
less paralytic through life. 

Progress. A marked characteristic of this affection is a 
tendency to spontaneous cure. In slight and moderately severe 
cases, affecting single muscles or groups of associated muscles, 
^mplete recovery is the rule, and, when this fails, great 
^provement occurs with very few exceptions : this I have 
frequently observed taking place several years after the seizure. 
Numerous cases of this kind are seen in every stage of spon- 
taneous recover^', without any treatment having been adopted. 
In very severe cases, involving both the arms and the legs, 
partial recovery is the rule ; the arms recover first, and more 
perfectly than the legs, although they have been as completely 
Paralysed. This has constantly occurred in cases I have 
^tnessed, and, according to Dr. Todd, the reverse takes place 
^ adult paralysis.* It has often been supposed that unless 
^very was complete in six months, paralysis remained 
Persistent through life ; but cases of progressive improvement, 
^thout any treatment, I have frequently witnessed, even at ten 

Op. cit.y page 206. 
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years, or more, after tlie paralytic seizure. The natural p 
gress, therefore, of this form of paralysis, is always more 
leas towards recovery. 

Muselei affecttd. Some of the muscles of oue leg arc SK 
commonly affected by infantile paralysis ; frequently the Ij 
and arm of the same side, and more rarely the leg and arm 
opposite aides; occasionally lK>th legs, and very rarely I) 
legs and lK>th arms. In the last mentioned cases, the apt 
muscles, and those of the hip joints are generally affected, I 
in some caaes nearly all the voluntary muscles of the bbj 
and some of the involuntary muscles are also paitia] 
paralysed. 

When Bingle muscles are affected, the most frequent to eiil 
are: 

Ist. The extensor longus digitorum of the toes. 

2ud. The tibialis anticus. 

3rd. The deltoid. 

4th. The sterno-mastoid, 

When particular groups of muscles are affected, the na 
frequent to suffer are : 

1st. Those of the anterior part of the leg, forming 1 
extensors of the toes and flexors of the foot. 

2nd. The extensors and supinators of the hand, alw&}l 
together. 

3rii. The extensors of the leg, and with tbem, general 
the muscles of the foot, as in the first class. 

Other muscles than those specified are sometimes sli^l 
weakened, and this is not uncommon at the time of seizure! 
but in a large majority of cases they completely recover- 
In the later stage, therefore, when the^e cases more frequently 
come under our notice, they present well-marked examples 
of paralysis of single muscles, and groups of associated 
muscles. The late Sir B. Brodie mentioned to me a case 
brought to him, in which the muBcles of deglutition were 
paralysed in a child. The attempts to swallow were very 
painful to witness. He did not know the result, but deaA 
,1 i'l'oni starvation probably took place. ^fl 

L i 
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Morlrid anatomi/. With respect to the morbid anatomy of 

I affection, or the nature of the structural changes upon 

ich it depends, very little is yet known. As it is seldom, if 

r, a fntul disease, except, perhaps, under the circumstances 

ntioned in Sir B. Brodie's case, opportunities for making 

lortem examiuations in recent cases must be extremely 

Only three have been recorded. Two by Barthez and 

iiet, one of paralysis of tlie arm, and the other of para- 

an attentive examination of the brain, spinal cord 

md Dervee in these cases, did not reveal any appreciable 

ImIoii, 

Tlie other case, recorded by Dr. Fliess, and alluded to by 

lez and Rielliet, was also one of paralysis of the arm, 

a simple congestion of the membrane of the spinal cord 

level with the brachial plexus was found ; the structure of 

Iw cord, the brain and the nerves were said to be perfectly 

hfilltliy. 

The opinion to which we are led by the clinical hisfflry 

ibfise cases is confirmed by these examinations, viz, : that 

Hiii peculiar form of paralysis generally occurs without any 

•ttiutis or irreparable damage to the nervous centres and 

iicrre trunks. Further investigations, however, are required 

Wnre we can form any definite opinion as to the essential 

Mture of this affection. 

It appears probable that local congestion of the nervous 
*itre8, or nerve trunks, accompanied in some cases with 
tfnjion, which subsequently becomes absorbed, are the only 
lOorbid conditions in many of the slight cases in which, from 
^ beginning, the paralysis is only partial, and from which 
'Movery is often rapid and complete. In a case of paralysis 
rftbe leg in a child, which I had the opportunity of examining, 
■fter death, I was unable to detect any morbid condition of tlio 
^Icord. 

hi other cases it is probable that active congestion does 
*t take place, but that some local failure of nutrition occurs 
1i(l« u general febrile condition of the system ; the fre- 
Vwit absence of cerebral symptoms, even in the most severe 
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cases, with estensive and persisteut paralysis, is very rems 
able. The rule is that in these cases the intellectual fac 
aro not impaired, a circumstance which distinguishes t 
from the severe fiinus of spasmodic affections with ] 
muscles, previously described, in which, as a role, the 
tellectual faculties are to a greater or less ext«nt imp^ 
poraiatently through Ufo. 

Under the title of " Myogenic, or EsBCUtial Paralysis," t 
affcctioQ ie described by M. Bouchnt, and, except in c» 
preceded by febrile convulsions, he regards it as a local afl 
tion, " accompanied by an alteration of the elementary tia 
of the substance of the muscles."" M. Bouchut considers U 
depend most frequently upon exposure to cold, as fl 
children wearing low dresses, being put to bod without i 
night dresses, throwing off the bed clothes, &c. ; and obi 
that children, under thoae circumstances, are " most t 
attacked with this paralysis, the nature of which is, a 
to my opinion, entirely rheumatic." The evidence of 
myogenic and rheumatic nature does not appear to 
sufficiently conclusive, and the children who, 
nights, throw off the bed clothes, arc, probably, frequ< 
suffering from febrile or eccentric irritation, during wliid 
local congestion, sufficient to produce the immediate effect, I 
in some instances, followed by a failure of nutrition, rather i 
active inflammatory mischief, would be not unlikely to 

Many children, apparently in good health, l>ecome ha 
and feverish during the night, the skin, especially tho i 
being hot and bimiing, and the head freely jierspiring. I 
probable, also, that, in many of these cases, the children h 
slight fits, or convulsive seizurea, which pass away unnotl 
I in the night. The morbid anatomy of this affection, i 

L therefore, its essential nature must be considered as not 

■ determined. 

W TTie diagnogit is free from difficulty, the special symptoiP' 

I above enumerated enable us at once to recognise the case, *■ 

^^^^ belonging to this peculiar fonn of paralysis. 

^^^^L • Of. Hi. 
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The prognosis will be looked for with the greatest anxiety, 
I the euddifn, alarming, and apparently dangerouB iiatiir(3 of 
leatt^k, when severe, will excite the worst apprehensions, 
lie |>arent£, however, may be assured that there is little, or iio 
logcrtolife. 

ftTien almost all ihe Hiliintiiry mnscles of the body, and 
« of deglutition, are involved, as in the case mentioned 
y Sir B. Bro<]ie, it is scarcely necessary to say that danger 
B life must be feared ; btit I have not known any of these 
tm cud fatally. No permanent affection of the brain, or 
ttUllty to a second attack, which so often occurs in adnlt 
pualjuis, need be apprehended. 

The prognosis, with respect to the recovery of voluntary 
power ill the extremities or miieeles involved, mnst always be 
7 guarded. Although Kennedy supjiosea that the prognosis 
maybe based upon the mode of seizure, no general rule with 
Kupcctto this, or any other event, has yet been discovered. 
The eitent and intensity of the paralysia will, however, influence 
^ opinion in some degree. 

s in which lioth arras and both legs are involved, 
' tttnplete recovery rarely, if ever, takes place, but great im- 
pfvement generally occurs, the arms recovering more coni- 
. pel*ly than the legs. In cases of less severity, complete or 
I«rtittl recovery is the rnie ; but a useful amount of improvc^- 
l^wit cannot absolutely be relied upon, as the paralysis is occa- 
^noally persistent through life, although a few muscloa only 
in involved. 

Cwnplete recovery is, however, much more frequent than 
^wally Bupposed, as shown by the large number of dcfor- 
ftilies we meet with, in which the muscles are found in a 
"»llhy condition, (so far, at least, as consistent with the 
*iintmt of deformity.) although the paralysis of one or more 
s during infancy liad certainly laid the foundation of the 
B^hief. 

Tile prognosis should he cautious and guarded with respect 
* 'he restoration of voluntary power, when the cases are seen 
*t the tune of, or soon after, the seizure, and, if seen at a later 
F 2 
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period, when atrophy and deformity have occurred, onr opinion J 
must depend upon the exact etate of the muscles, and any 1 
tendency that may be exhibited towards improvement. It IB | 
generally supposed, that unless recovery takes place within a ) 
few months, the paralysis is persistj?nt through life, but I have 
seen many cases in which improvement has proceeded to a very 
useful extent, several years after the seizure. Bearing in mind 
this fact, the prognosis must vary according to the circnm- i 
stances existing at the time in each case. 

Treatment. Ab the nature of the structural changes prn- i 
ducing the paralysis has not yet been determined, and the 
cinnimstances under which it occurs, differ so widely, the treat- i 
ment at the time of the paralytic seizure, must vary according I 
to the state of the patient, and the producing cause when this i 
can be traced. 

There are, frequently, no indications of the approach of so 
formidable a disease, and, at the moment of seizure, the mischief ' 
is already accomplished. If irritation from teething exists, the 
gums should be lanced, and it is advisable to do this even 
where the indications are not very [wsitive. Without advo- 
cating indiscriminate lancing of the gums, it is advisable to do 
BO more frequently than recommended by some authorities, 
especially if a number of teeth should be advancing at the 
same time, and, even, although none of tliem sliould he coming 
through. 

Any existing febrile irritation must be allayed, and the 
wanu bath, purgatives, and counter-irritation sliould be used. 
Alteratives may be employed, but whether mercurial treatment 
is useful, appears very doubtful, it has failed where I have 
known it to be used most freely. Dr. West reeommenda ' 
purgatives and tonics. Dr. Fliess advises cupping in the region 
of the nervous centres, corresponding to the part affected. 

Termination of infantile paralysin. If within a few months 
the state of paralysis does not completely disappear, the muscles 
remain flaccid, and a series of changes take place, which may 
terminate in the production of deformity. This event brings 
these rases within the range of surgical practice. But the 
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nTg«oD cannot hope to treat such cases BUCcesBfuIly, uiiIchm 
Kquaiiited with the ^nentl pathological history of the affection 
referenee to the changes which have token place, those which 
s in progress, and those which also may be expected to 
An untimely interference may give rise to thu 
serious mischief, by creating much greater evils than 
songht to Iw removed ; but, by a judicious selection of 
. a great aiid lasting benefit may be conferred on the 
fUlents. 
Mode of production of the d^fonniliee. The consecutive de- 
Jimitiea of the feet, knees, hips, &c., which occur as the 
iwsnlt of infantile paralysis are produced by adapted atrophy of 
cert^n muscles, principally the ojiponeiitB of those which have 
•offered paralysis. If the anterior muscles of the leg, for 
iple, are paralysed, the anterior portion of the foot drops, 
the heel is raised not by active contraction of the 
PMterior muscles — for division or paralysis of one set of muscles 
doesnot excite active contraction in the opponent muscles— but 
In consequence of the position assumed by the foot from its 
mwhaiiical relations with the leg. The posterior muscles are 
no longer required of their normal length, nor are they ever 
tallwl fully into action. They, therefore, accommodate thcni- 
^Ires by a process of " adapted atrophy," as described by Mr. 
Pigrt, to their required length, and a permanently raised 
wmlitbn of the heel, producing deformity results. 

ftTien both the anterior and posterior muscles are paralysed, 
"le same process takes place, but at a slower rate. The same 
metliod applies to all other parts. When the paralysis is 
r^isteut, and involves all the muscles of the leg, a general 
"ftjpliy, with fatty degeneration and arrest of growth takes 
place, as in the case examined by Mr. Quekett, and already 
"Jverted to; legs in this condition are sometimes seen two 
'iiches, or more, shorter than the opposite lunbs. Of the class 
"f deformities with fiaccid muscles, these cases form the most 
"umwous examples. 

Tile kind of dfformifif produced, will vary according to 
'fit muscles involved iji the paralysis. Tlie most frequent 
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I'oriii itt that of, Talipes equious ; and tlie other dcfiinoi'' 
ties oociir in the following order: 

2ijd. Eijuliio-vftrUB. 

3rd. Eqtiino-valgus. 

4th, CatcaiieuB, or caluaneovalgiiB, aud, 

5th. TalijKis vunis, 

Wlwn Itolh ffet ure affected, eqiiino-vams ol^ one foot i 
geuerally Ibiiud with equino-valgns of the other. 

The rtioile of progretsion varies extremely, and is depends 
upon the number of miiacloa invglveil, and kind of defonni^ 
produced. We frequently see children thus afflicted walk 
witli a" throwing movement" of the login consequence of p 
lysis of the rectus femoris, when only one limb is affected. 

All pi-ogression is, of course, out of the question, when b 
legs are paralysed. The child is kept lying down, or allow! 
(o crawl, or, with the assistance of the arms, to move about 8 
a sitting position, attention being paid to its general heald 
and various remedies tried to restore power. If, in the COM 
of time, some improvement should take place, walking, by ti 
aid of crutches, will be attempted, but tlio feeble legs will, I) 
many instances, be found unequal to the task imposed upOB^ 
them, and evidently rendered less useful by the supervention 
of various contractions or deformities, which will certainly have 
been produced at this period. In such cases, all further attempts 
at progression are generally aliandoned by the patient, and U 
wheel-chair, or some similai* contrivance, as a substitute for log 
will be the only mechanical assistance that can be rendered. 

Principles of treatment. The possibility of benefit in BW 
cases by any surgical procedure, seems scarcely ever to X 
entertained. The existence of paralysis is supposed to counta 
indicate any surgical interference ; but from these apparenA 
Iiopeleas, and essentially incurable cases, some of the i 
striking, and most valuable results of surgery are obtwnofl 
by a combination of surgical and mechanical treatment. 
chanieal aid, alone, is frequently sought from the instrumea 
maker, but his art ia powerless when any considerable amoni 
of defonnity exists; and it is only by a scioutiGc co^in 
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Mtion of surgical and mechanical skill, that nuich good can bo 

. In all these casea, the treatment eaHentially consists in the 
fwuoml of exiittiug deformities by tenotomy and mechanical 
BieiiQs, and a eubBeqiient compensation for the existing 
paralysis, by mechanical support, varying in different cases 
MconlUig to the extent of the paralysis. 

Afortunatti circtimstance in the piithological history of these 
«ttea enables ue to effect these objects with remarkable succesa. 
I nllnde to the state of the muscles surrounding the hip joints. 
In muny cases in which the rectus and otlier niuacles of the 
leg are paralysed, the muscles in the neighbourhood of the 
lip joint are not involved. And, in the cases of infantile 
[ofuplegia, as well as thase of general paralysis, described as 
Iflvohing both the upper and lower extremities, the rule appears 
that the muscles surrounding the liip joints so far recover 
h the course of a few months or years, as to be available for 
pfogressiou, even when all the muscles below the hips remain 
pimlysed, or, at least, in a state of very partial recovery. 
Hitherto, I have seen very few exceptions to this rule, although, 
ill tbu severe cases of general paralysta, this amount of recovery 
ni»y Im! delayed. 

Availing ourselves of this favorable condition with regard 
lo UiB recovery of power in the muscles surrounding the hip 
joiui, it will at once be perceived how far it is practicable, by 
liiuely interference in appropriate cases, to enable such patients 
to Willie The deformities of the feet can easily be cured, and 
'I'e ft!«t afterwards retained in their normal position by me- 
"■twtiical supix>rts, which must be extended to tlie thighs, 
'"J udapti^d so as to render the knee joints immovable in the 
';'«t position, in fact, mechanically to anchylose the knee 
joints. It can bo so contrived that the knees may be bent at 
I'ltastire, in the sitting position, and again straightened on the 
'^'*ct position being resumed. Case V, in Appendix, furnishes 
" Eood illustration of the extent to which these patients can be 
'"'proved in adult life. This lady, at the age of 39, who had 
"lot walked since she was five years ofagt', was vnaMed to walk 
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witli the assistance of mechanical HUpports after tlie ite- 
fonnities of the limb had been removed, by tenotomy and me- 
chanical means. 



CIiASS rv. — Deformiiiea with the muscles in a healthy, or nearljf 
healthy condition, after recovery from Paralysis. 

We liave but a few remarks to offer with respect to the hist 
of the four classes into wliich we have divided non-congenital, 
spasmodic, and paralytic deformities. Cases in which tlie 
paralysis has been more or less completely recovered from, 
but in which the deformity, produced by contraction during the 
stage of paralysis, remains as a persistent condition, are not 
infrequently met with. 

It has already been stated that infantile paralysis is 
frequently a transient affection, that in the majority of cases, 
voluntary power is, more or less, completely restored ; and that . 
imperfect recovery not infrequently takes place long after the 
seizure ; two or three years, for example. At a shorter interval, 
recovery is often perfect. 

The production of the deformity by adapted atrophy, in these 
cases, ia, however, a progressive change from the beginning, 
and the deformity, when produced, remaiiiB as a persistent 
condition, notwithstanding the partial, or complete recovery of 
the paralysed muscles. 

By these facts, it is explained how we frequently meet with 
deformities in which the mttscles are in a healthy, or nearly 
healthy condition, but which, from their history, have evidently 
been produced by an attack of infantile paralysis ; spontaneous 
recovery from the paralysis has taken place, but the consecutive 
deformity remains. 

The pathology of these cases has been already explained in 
the clinical history and general account given of the cases 
described in the third class of deformities. 

In reference to treatment, it is only necessary to observe that 
these are the most favorable cases we meet with in practice, in 
consequence of the absence of paralysis, or of any spasmodic 
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condition of the muscles. After the cure of the deformity, which 
is most frequently that described as talipes equinus, little or no 
mechanical support is required, as in the cases in which com- 
pensation for existing paralysis has to be accomplished by 
mechanical means ; and, therefore, in these cases, not only are 
we enabled to remove an unsightly deformity, but, also, fre- 
quently all trace of lameness. 



CHAPTER VI. 



We liave hitherto spoken of tlie gcneml laws and conditions 
which regulate deformities of the feet, and with the object 
of giving a compnihensive view of the whole subject, I ad- 
verted to some of the leading features in the general pathology 
and principles of treatment of the congenital and non-congeni- 
tal distortions. 

We now propose to describe in detail the anatomical cha^ 
racters of the various forms of club-foot, alluding to any 
special peculiarities in their pathology, of a practical bearing, and 
the means necessary to their cure or improvement, and first of 

Taupes eqdinus, the simplest and most frequent 
variety of clulvfoot, and one to which this name has been 
given from the general external resemblance which the 
deformity, when severe, is supposed to present to the foot of 
the horse. 

External characters.— Iu a well-marked case of talipes 
eqninus, its external characters are, elevation of the heel with 
depression of the toes and anterior portion of the foot, without 
lateral inclination, either inwards or outwards. The individual 
walks apparently upon the toes, but really upon the extremities 
of the metatarsal bones, the heads of which, under the weight 
of the body, become more or less separated from each other, 
HO that the anterior part of the foot acquires an increased 
breadth. 



J*. 



J^f lonffitudinal arch of tht foot becomes contracted, i.e., 
'■« enremities approximated, iu cousequeuce of tho weight 
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of the body bemg sustained by its anterior extremity. This 
produces a ehorteuing of the foot, and a deep concavity in 
Ito sole, whicli, with the duration of the defonnity, increases, 
«"i Iwoomes a permaueut condition, in consequence of the 
contmctioL of the plantar fascia, and the deep ligiiniente 
h tbe aole of the foot. In proportion aa this contraction 
™ the Hole of the foot exists, there ia a prominence of the 
"*(1 of the astragalus on the dorsal surface. These appear- 

I are well represented in Fig. 2, from the foot of a lady 

25 years. 

■ifoiiijicaliotiti of e,Ttemal eharaelera. The condition of the 
teclcs and diu-ation of the deformity givo rise to various 
■difications of the outward characters; and from the position 
■limed by the toes in relation to the anterior part of the 
t, we may form a rapid diagnosis as to the condition of 
' mascles; and prognosis, with respect to the gainofmuB- 
iar power, and usefulness of the feet after operation. 
\Mien the anterior musclos of the leg and foot retain their 
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power, the toes are always exU;mJcd, or dra^vu upwards fn 
their metatarsal joints as shown in Fig. 2 ; and 
of a spasmodic character they also become flexed upon t 
selves at their first phalangeal articulations, thus present 
a claw-like appearance, as represented in Fig. 4. 

Wlien the anterior muscles are paralysed, and tLe foot litfl 
used in progression, the toes become more or less compleb 




Hi;. 4.— Tallpet EqnUiiu, with tbe nnucle* in a ipumodlc CDndiiliin. llir imi ciCcw1ci1Ii°b 
IbcinDetaUnoljoinU, and Sami upon UieniKlTei, preKnUnfr a rlia-Ukc njiiiurjiicc. 

Til. G— Talijin Eqnlnui, with pnnlyiii of Ike ulmor nmiclcior Ihi leg uidtiwt. TkeMi 
Bend mid bent l»ck«uili from thcic mcUMml >[liciilatioiu. 

folded upon themselves backwards, both from their metata 
and their phalangeal articulations, as represented in Fig. Si 
These three conditions of the toes are, therefore, useful in 
aiding a rapid diagnosis to the cause of the contraction, aiid 
the general prognosis with respect to the gain of muscular 
power, and usefulness of the feet after operation. 

A more conspicuous deviation in form occurs in some cases 
of talipes equinus, in which all the anterior muscles are com- 
pletely paralysed ; instead of the toes being extended, and ihu 
weight of the body received upon the heads of the met^itarsid 
bones, the foot becomes retroverted, as shown in Fig. 6, and is, 
therefore, useless to the patient, who can only walk with 
the assistance of a crutch. 

In this condition, the dolbmiity may still further iucrcaBc. 
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3 the foot become completely bent upon itself in the di- 
Sion of ita length, thi: toes and niL'talarsal bones being, 
■ it were, folded backwards, so that in ihe erect position 
le instep or dorsal aspect of the foot aloiic would corae 





't.l-Tiilipn Kniuniw. <cil!i(«i»plFlr[>anlyi 
?■"««* UKt bw oai Ixxn UHd bi progrrBkni 

'f I — Tilipa EqiinlH. oilknoiplcle wiiiiL>i: - 

•■»mniP»tertalund(oIilcdupuoiUflf liMtwanli 



™ Contact with the groiuid, as represented in Fig 7. It is 
^Ij under circumstances of complete paralysis and great relax- 
stinQofthc ligamenta that extreme flexion of the foot upon it- 
""Iff as shown in Fig. 7, takes place. 

Umkr similar conditions, the foot may become completely 
™'^ertcd, so as to assiuue the form of talipes varus; but, 
'"''Hitiiig to a less extent, it frequently becomes somewhat 
Foisted and contracted in a lateral direction, cither inwards 
W outwards, these deviations being generally determined by 
^'K or less power existing in certain muscles, as well as 
^ the superincumbent weight. However, when any lateral 
*'i»tion exists, the case is no longer one of pure equinua, 
™ in considered a compound deformity between eqninns 
•"^ One of the other varieties ; and, according as the foot 
inwards or ontwards, the deformity receives its distinctive 
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Bppiillatioii. If tlio ineliaatton be inwards, it is called eqii 
varus, and if outwards, equino-valgus. 

The descriptioD of talipes equiiius above given, is dn 
from a Bevere case of that deformity ; but we bave « 
degree between the slightest elevation of the heel, with 
other deformity of the foot, and its extreme elevation, vn 
other severe contractions above described. We freqaeiti 
see the heel raised about an inch from the ground; but 
a later period the consecutive phenomena Itegin to devej 
themselves, when contraction in the sole of the foot, 
the bending of the toes are superadded. All the iuconveniei 
of the more severe deformity are then experienced. 

Cases where there is no deformity, and the heel, in 
erect position, eonies well to the ground ; but in which 
tendo Achillis is contracted (or more properly speaking ( 
muscles of the calf,) sufBciently to prevent flexion of 
foot taking place beyond a right angle, are also clasaiSi 
with this deformity, and described as cases of talipes cquinit 
we speak of them commonly as cases of ritflU-anifUd ooi 
of t/te tendo Achillis. 

A certain amount of lameness, accompanied with inabllitj'; 
walk even a moderate distance without fatigue, folliTws ti 
condition of right-angled contraction of the tendo Acbillia, 
in consequence of the limited flexion of the ankle joint, the stn 
is necessarily shortened ; for the same reason, also, the feet 
the act of progression arc turned outwards with a twisti 
movement. It is difficult to recognise this condition from 
absence of deformity, more particularly as feet are nsn 
examined by surgeons, without reference to the extended f 
tion of the leg ; but it may lie at once detected if the foHofld 
means are used. When the patient is in a sitting positig 
raise and extend the leg, and direct him to keep it so 
a downward pressure on the knee joint ; then flex the fo 
and you will at once find whether its natural angle of fle^ 
is limited or not. In adult life the natural angle of fl< 
of the foot upon the leg is about 20° beyond the right ai 
and this should be accomplished without tlie Achilles t«ni 
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Ijecoining very prominent and tense. At younger nges, iho 
angle of flexion is considcruMy greater, and in infancy tliu dor- 
Bom of tlie fool can be made almost to touch the leg. 

This condition of limited flexion at the ankle joint is of more 
practical importance than it may at first appear to be, and 
when it has existed any length of time, and the mnsclvs are in 
a healthy, or nearly healthy condition, the tendo Achillis may 
be diWded with great advantage in some cases. In young 
people, however, as a rule, siifBcient elongation may be obtained 
by a steady perseverance in mechanical treatment, by means 
of a Scarpa's shoe, worn continnally for two or three months. 
Little benefit will result from tenotomy when the muHcles are 
either paralytic, or rigid from sjmsm ; but in some of the latter 
cases, where there is no general afl'ection of the muscles of the 
lower extremity, tenotomy is iisefuL 

EffneU of tki* df/minity. When severe talipes eqiiinne exists 
only in one limb, and the muscles retain a certain amount 
of power — a favorable condition for treatment frequently met 
with — an extreme degree of lameness is the result, far beyond 
tliat caused hy the severest form of congenital talipes varus ; 
the length of the leg is increased as a result of the dt- 
formity, in proportion as elevation of the heel and ex- 
tension of the foot coexist with immobility of tho ankle 
joint. 

It might be supposed that this deformity would produce 
lateral curvature of the spine. Indeed, some have gone so 
far as to say, and mathematically attempt to prove, that 
inequality of the legs must produce lateral curvature of the 
spine, and in some medicJil works it is given as a frequent 
cause of this deformity ; but as a rule, we do not find it 
so in practice, and my experience of such cases warrants 
the assertion that lateral curvatiu^ of the spine is a compara- 
tively rare and exceptional result. I entirely concur in Dr. 
Little's opinion, that except in cases in which other conditionn, 
favorable to the production of lateral curvature exist, it is 
rarely produced by this deformity of the foot. In the awkward 
gait of these patients, the spine certainly appears to twist 



80 MORBID ANATOMY OF 

in all directions ; but the niiiscleB od both sides of the 
Bpine become equally strengthened, and thus curvature ia | 
prevented. 

In addition to severe lameness, other serious inconveniences 
result in many cases. Painful and incurable comn form on the 
portions of the foot most subject to pressure ; and the skin on 
the dorsal surface of the toes suffers from friction, becomes 
excoriated, and the seat of deep and painful fissures. Great 
inconvenience was experienced from this cause by the lady 
whose foot is represented in Fig. 2. 

The condition of the muscles of the foot, in paralj-tic 
or sfiasmodic cases, and the extent to which other muscles 
iu the lower extremity are similarly affected, have, also, much 
to do with the production of the lameness, and other incon- 
veniences arising from talipes equinus. In speaking of the 
pathology of non-congenital deformities, we have already re- 
ferred to these, and would only observe here, that in the 
paralytic cases, when one foot only is affected, and the ex- 
tensor muscles of the leg, also, arc paralysed— a very frequent 
condition— a single crutch is generally used, or sometimes 
a wooden leg from the knee is preferred. When both limba 
are thus affected, the individual is totally unable to walk, 
even with the assistance of crutches. The successful treat- 
ment of these apparently hopeless cases, we have referred 
to, and a well-marked case in illustration will be found in 
the Apfiendix, Case V. 

MOHBID ANATOMY OF TALIPES EQUINUS. 

In this deformity, the anatomical deviations are extremely 
simple. The position of the foot, when not complicated 
by contraction of the arch from ligamentous shortening, 
is one which may be readily assumed in a stale of 
health, and as the deformity is essentially a non-congenital 
affection, we should uot expect to find the bones materially 
altered in form. In a case which I dissected from the body 
of a man aged 25 years, at St. Thomas' Hospital in the 
year 1852, and which is now preserved in Ihe Museum' 
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nf the Hospital, no material changes had taken place in tlie 
form of any of the bones." In cases which have occurred 
ill childhootl, and existed for many years, tlie bones become 
slightly altered in form ; Imt never at any age has this been 
found, either practically, or liy dissection, sufficient to prevent 
the restoration of the foot to its natural form. These feet 
have been restored to their natural position in patients be- 
yond sixty years of age. 

Boxes. — lu the production of talipes eqninus, the deviations 
in the bones relate to posiiion rather than form. The tube- 
rosity of the OS cak-is is raised by contraction of the gas- 
trocuemins and solcns muscles, and this bone assumes an 
oblique position, which varies considerably in degree in dif- 
ferent cases. In some cases, the tipper surface of the 
08 calcis comes in contact with the posterior margin of the 
articular surface of the tibia, and. as a necessary result of 
this movement, the astragalus is thrust forwards, and obliquely 
downwards— partially luxated, from the ankle joint— so that 
its head projects in front, on the dorsum of the ftwt. 

With regard tfl the extent to which the os calcis is elevated 
in talipes equinus, some difference of opinion exists. According 
to my dissections this hone, as a rule, is much less ele- 
vated than generally supposed. It is far from my object to 
assert that the oa calcis is not elevated in talipes ecjuinus, 
the external characteristic of which is. the elevation of the 
Iicel ; but what I maintain, is, that in cases of long standing, 
such as we most frequently meet with in practice, the elevation 
of the heel depends more upon the depression of the anterior 
jmrtion of the foot from the transverse tarsal joint, than upon 
elevation of the os calcis and simple extension of the foot. 
In no dissection of talipes equinus, or equino-vanis, have I 
found the elevation of the os calcis so great as in cases of con- 
genital talipes varus- compare the dissection of these deformities 
in Figs. 8 and 9 with Fig. 34. 

In those eases, as a general rule, there is undoubtedly some 



' See " Transnctiona of PalhologioJ Socielj." Vol i 
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degree of elevation of the oa calcU, and contraction of the 
Achillea tendon, or muscles of the calf; but the progressive 
increase of the deformity appears to be due to an increase 
of ligamentous shortening, and adaptation of the ligamentous 
and mnacular Btructures in the sole of the foot, by which 
the foot is bent upon itself from the transverse tarsal joint, 
and ite anterior two thirds depresKed. The eflfect of this is 
to bring the metatarsal bones into a straight line, continuous 
with the line of the tibia, and to throw the weight of the 
body directly upon the distal extremities of the metatarsal 
Iwnes, as shown in Fig. 2, and also in the dissections repre- 
sented in Figs. 8 and 9, 

In the description of a specimen, which I dissected, and 
exhibited to the Pathological Society, (see Trans., Voh VIII, 
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p, 393 and* also Plate X. in which the specimen is represented.) 

I alluded to the fact of the os calcis being but little elevated. 
Mr. Brodhurst questioned the accuracy of this statement, 
and adduced a dissected specimen to prove that tlie os cxilcis 
was elevated to a considerable degree ; tliis foot exhibited and 
figured by Mr. Brodhurst, in the Trans. Path. Soc. Vol. X. 
p. 280, is now in the Museum of the College of Surgeons, No. 9, 
^n Pathological Series. 

Upon a careful examination of this specimen, I could only 
come to the conclusion that it completely confirmed my original 
opinion that the os calcis is elevated to a much less extent than 
the general appearance of the deformity, and the elevation of 
the heel would lead us to expect ; and that the transverse 
tarsal joint played a much more important part in the pro- 
duction of the deformity than the ankle joint — in fact, that the 
heel was raised more in consequence of the anterior portion of the 
foot being depressed from the transverse tarsal joint, than by 
•hnple elevation of the os calcis, and extension of the whole foot. 

I therefore requested Mr. Aldous to make drawings of this 
foot, taken by the camera in more direct profile than in the 
^ood-cut in the Trans. Path. Soc. above referred to, and they 
^reiH-esented in wood-cuts Figs. 8 and 9, the angle of flexion 
from the transverse tarsal joint being indicated by the line a a. 
The specimen may be regarded as one of equino-varus rather 
than, true talipes equinus ; but as far as the displacement 
of the 08 calcis is concerned, the difference is not material. 

In some cases, as in Fig. 2, the projection of the head of 

the astragalus on the dorsum of the foot is obvious and well 

flefined, not only from the altered relations of the foot at the 

^nkle joint ; but also in consequence of the navicular bone 

receding backwards from the head of the astragalus, in the 

hending of the foot upon itself. The latter movement takes 

place at the transverse tarsal joint, between the astragalus and 

'navicular bones, and is followed by adapted atrophy and 

^hort^ning of the structures in the sole of the foot, producing 

|he contraction of the longitudinal arch, and a general shorten- 

"« of the foot, exhibited in Fig. 2. This exists to an 
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E-ntioDod, in ^^M 
Kckwarda as ^H 

the hoepitAl. ^H 



extreme degree in ihe paralytic c&ses shore mentioned 
wbicfa the foot is completely beot upon itself backwarda t 
Bhovn in Figs. 7 and 8. 

I have at the present time onder my care at the hoepital. 
a boy with talipes etjttinDs, in whose fool the contraction of 
the arch is commencing. The case is one evidently depending 
J- upon partial paralysis of the anterior 

mnscles ; and when the foot is examined 
witbont any weight being thrown npon 
it, presents the ordinary- appearance 
of a raised heel, and contracted arch, 
as shown in Fig. 10 ; but when the boy 
stands upon the foot, the appearance 
of contraction of the arch vanishes, anJ 
the heel conioa fully to the ground. 
The mobility of the anterior portion of 
the foot from the transverse tarsal joint, 
is remarkably increased ; and, in con- 
sequence of the loss of power in the^ 
muscles, the anterior portion of the 
foot falls by its own weight, but can 
bt" easily restored nearly to its natural 
position, as shown by the dotted line 
a a, in Fig. 10. Slight contraction of the arch, however, has 
taken place, and the tendo Achillis is somewhat contracted, 
but not enough to require division. I am treating the ( 
mcehanically, by the use of the Scarpa's shoe, and have no doubt 
of iieing able to overcome the existing amount of contraction. 

The melatareal bonen approach to a vertical position as re- 
presented in Fig. 8, in proportion to the duration and iucreaxe 
of the deformity. In the more severe forms, they 
also separated from each other laterally towards their diatai 
extremities, thus increasing the breadth of the foot at the 
part through which the weight of the body is directly transmit- 
ted to the ground. 

In tlio completely paralytic cases above mentioned, the 
nietiiliirHid bones may pass beyond the vertical position in 
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a direct ion luickwardb, and occuj)}' a position at right angles 
to the axis of the leg, as shown in Fig. 7. In these cases 
the weight of the body is transmitted to the ground directly 
through the head of the astragalus and the other tarsal bones. 

All the Iwnes are found to be light, thin-walled and 
atrophied in cases of long standing, and especially those of 
paralytic origin. Their cancelli are enlarged, and filled with 
oily matter. These conditions are obviously the result of 
defective nutrition and disuse. 

Cartilage. The articular cartilage on the exposed and extruded 
portions of the articular surfaces becomes thinned, and completely 
removed at the articular borders, exposing the osseous sur- 
faces. In severe cases of talipes equinus in the adult, I 
kave found the cartilage removed from the anterior portion 
of the superior and lateral articular surfaces of the astragalus, 
and the superior portion of the head of the astragalus ; and 
also in some cases the inferior portions of the heads of the 
metatarsal bones. 

Ugaments. The ligamentous structures in front of the 
*nkle joint, and on the dorsal aspect of the foot — especially 
the ligament between the astragalus and navicular bone— are 
found to be elongated in proportion to the degree and duration 
of the deformity ; whilst those on the plantar aspect of the 
foot are contracted and shortened to a corresponding extent. 
The structural shortening and adaptation of the ligaments 
in the sole of the foot connecting the tarsal bones— especially 
the calcanco-cuboid and calcaneo-scaphoid ligaments, and 
the plantar fascia— always correspond to the severity and 
duration of the deformity, and offer the greatest resistance 
^ its removal. The lateral ligaments of the ankle joint 
*re also elongated in their anterior portions, and contracted 
*t their posterior borders. The posterior ligaments of the 
*^e joint become structurally shortened, in adaptation to 
the altered relations of the os calcis and tibia, which, in severe 
^^^8, are in contact at the ankle joint. 

^^cks. The condition of the muscles varies essentially as the 
^^^ producing the deformity, whether it be paralysis, spasm, or 
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]>08itiL)u J and is also in some Jegree depeiiduiit upon the duration 
of the deibnuit)'. The muscles will be found to present every 
possible delation from the standard of health, through all 
the clianges of fatty degenemtiou, and some other oliscuru 
structural chaiigca, to the eoinplctc destruction and removal of 
their proper tissue, in place of which fatty matter and fibrous 
tissue are chiefly substituted. The changes of fatty degenera- 
tion are most marked in the cases of paralytic origin. 

In spasmodic cases, even of many years duration, the changes 
of fatty degeneration api>ear to be very slowly and imper- 
fectly developeii ; I have not seen any evidence of a distinct 
fihrous degeneration, or development of new fibrous tissue in 
the spasmodic eases, as described by M. Gu^rin, The muscidar 
fibres iu some of these eases are found to be of variable 
size, presenting some peculiarities, sueh as a brittleness, and 
disposition to break into short lengths. 

In several examples of extreme fatty degeneration, and 
complete removal ol' the normal muscular tissue, I have 
seen a few minute muscular fibres about l-1800th of an inch 
iu diameter, with Btrise well developed; adipose tissue, occur- 
ring as a double row of fat cells, existing in the neighbour- 
hood of these small muscular fibres, which the late Mr. 
Quekett considered to be either of new development, or 
else fibres that had never attained their normal size. All 
these appearauces are shown in Plato XII, Vol. 111. of the 
" Transactions of the Pathological Sociiity," published in 1852, 
and described iu a tabular form." The condition of every 
muscle of the leg is described separately in three ex- 
amples of non-congenital club-foot, which were most care- 
fully examined by Mr. Quekett and myself, with the view 
of determining the connexion between the different struc- 
timil changes and the physiological conditions upon which 
they depend. I have since confirmed the general results 
given by several dissections and examinations, of recent 
specimens. Two of the specimens above alluded to I ob- 

" This Pl&te has be«n itdded to the preaent Emst, sen Plato I., and a ileBcrtp- 
lion of the miiBcUs Msniincd will be found in the Appendix, Kor.' I. 
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tained from the dissecting-room of St. Thomas' Hospital, 
wid are now in the Museum, and one was kindly placed 
It my disposal by Mr. Partridge. 

The contracted muscles which, in talipes equinus, become per- 
inanently shortened by adapted atrophy, are principally the gas- 
trocnemius, soleus, and plantaris, in the calf of the leg, producing 
elevation of the os calcis; and the short flexor in the sole 
of the foot producing and keeping up the contraction in the 
longitudinal arch. In this condition the plantar fascia is 
aI«o contracted. In severe cases of long standing, the deep 
muscles, both in the leg and sole of the foot, become 
somewhat shortened; but it does not appear that they do so 
to an extent to prevent restoration of the foot to its natural 
fonn and position by mechanical means, after division of 
the tendo Achillis. 

Tendons. The tendons are altered in direction rather than 
ill their relations to each other and to the vessels and nerves, 
in proportion to the severity of the case. These deviations 
are not, however, of any surgical importance, as they occur in 
tendons which do not require division. The tendo Achillis, the 
only tendon requiring division, remains unaltered in its direction. 

Pathology.— Talipes equinus is, with very rare exceptions, 
a non-congenital affection. It is often said to be of congenital 
origin by parents, but upon close inquiry we generally learn 
that it was not observed until the child began to put its feet to 
tlie ground. 

Orthopaedic authorities differ as to the congenital origin 
of talipes equinus. Mr. Tamplin discredits its congenital 
origin, and states that no example of the kind has fallen under 
"is obsen^ation. Dr. Little, on the other hand, states that 
"^ has witnessed two cases ; Mr. Brodhurst also states that 
"^ has seen one or two cases, althougli the case in illus- 
^^tion, figured in his work on club-foot certainly admits 
^f question ; and, from the direction of the toes and general 
aspect of the foot, appears rather to be an example of con- 
genital deficiency of the anterior muscles of tlie leg, a condi- 
tion of which I have seen about ten or twelve examples. 
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The most reliable case of congenital talipes equinua that 
has fallen imder my observation is that re- 
presented in Fig. 11, and occurred iu a child ■ 
brought to mo by Mr, Tophani of the Cale- 
donian Ruad. There was not the elightcKt 
tendency to inversion, and the case was ono 
of true talipes equinus, with contraction only 
of the tendo Acliillis, or rather muscles of tho 
calf. Both the mother and nurse told me 
they were sure the child was born with tho 
foot in that position, although it was lesa 
marked than when brought to me. The nurse 
iniiiiM Equiuiu. gj^jij jjjg j-^jQj jj(j ,jqj (jguj ]j]jg j|jg other foot; 

that it was stiff at tlio ankle joint, but bad no inclination to 
turn laterally. They did not, however, think it of sufBcient 
consequence to draw the attention of the surgeon to it, until 
the child was three or four weeks old. 

It is quite true that this deformity was not observed by the 
surgeon at the time of birth ; but still the evidence of the con- 
genital origin in this case is, I think, sufficient to warrant it 
being classed as a congenital deformity. 

I have seen two other instances of pure talipes equinua 
in infants and from the account given in these cases of 
the deformity being seen very soon after birth, I have 
classed them as cases of congenital equinus. I have also seen 
several cases in which the tendency to inversion has been 
so slight, and without sufficient contraction of the tibial ten- 
dons to require division, that the surgeon might class such cases 
either with equinus, or varus, according to his inclination. In 
these cases, tho equinus portion of the deformity has beeii 
well marked, and accompanied with rigid contraction of the 
tendo Acliillis requiring division, so that tliere can be no doubt of 
the equinus being the predominating portion of the deformity. 
In my opinion, therefore, talijies equinus does occur, although 
very rarely, as a congenital aff'ection. 

Talipes equinus is by far the moat frequent non-congenital 
deformity, fonstiiuting nearly one half the cases of iion- 



congenital origin, as will be seen by reference to thu 
following table, extracted from a statistical account of 1780 
■ cases of defumiilies of tbe feet, congenital and non-con- 
geuiUil, which had licen tn-ated at the Ortliopsedic Hos- 
pital up to the year ISfll." Out of these 1780 cases, there 
were 9!I9 of non-cougeiiital origin, and these were distributed 
at) follows : — 

Talipes cquinns .... 4iU 
Tali])e8 valgus .... IVl 
Talipes equino-variis . . . lti:i 
Talipes calcaneus, and calcaueo-val- 

gus no 

Talipes equino-vnlgus ■ . . HO 
Talipes varus .... 6i) 
Talipes varus of one foot, ami val- 
gus of the other .... 5 

Total . y'Jl> 



Statistics.— In a tabulated re|)ort of 3000 cases of various 
kinds of deformities treated by the late Mr. Lonsdale and 
myself at the Royal Orthopedic Hospital in three years, 
and published by Mr. Lonsdale in the " Lancet," 1st SejH 
teniber. 1S55, 495 cases of club-foot aro recorded, and of 
these 170 were cases of talipes equinus. This deformity 
occurs most frequently iu the right foot; next in frequency 
the left foot is affected ; and least frequently it occurs in both 
feet. 

EtiOLOor. — Talipes equinus, in its ordinary non-congenitiil 
form, may be produced by any of the causes previously enu- 
merated as producing non-congenital defomiitiea, and which 
act either by indirectli/ afffding the ankle joint through the 
. mugcitlar system, as spasm, paralysis, wounds of muscles, 
scrofulous abscesses iu the course of the muscles, and in 
the neighbourhood of the joint, long retained position, &c. — 

' by R. W. Tmnplin. Lo.<doH Medical Oairlle, 
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or l)y directly nffectinij the joint, as chronic inflammation, scro 
t'nluus disease, rheumatic and gouty iullaiumatioo of the joiiit, 
injuries, &c. 

Spaam and Paralyali. SpaBinodlc and paralytic affections 
are by far the roost frequeut of the above-mentioned causes 
of talipes equiuus ; but from the variable amount of attention 
which has been paid to this subject by those who have reported 
the cases — aa well as the different ways in vrhich many of these 
cases have been interpreted, when seen several years aft«r the 
attack, either of spasm or paralysis — there is some difficulty in 
ascertaining the relative frequency of these causes in the pro- 
duction of the delbnuity. 

Thus, in the table above referred to, Mr. Lonsdale has 
reported that out of 170 cases of talipes equinus, 103 were 
(if spasmodic, and 53 of paralytic origin. In the latter class the 
paralysis still existed ; of the fourteen remaining cases, seven 
were of traumatic origin, and seven are described as cases of con- 
traction of the plantar fascia. In a larger number of cases re- 
ported by Mr. Tamplin, it is stated, that out of 401 cases of 
talipes equiuus, 53 only were of spasmodic character, as judged 
of hy the existing condition of the muscles, and 104 of paralytic 
origin, the paralysis still existing. This leaves 244 cases 
without any cause assigned ; but Mr. Tamplin states that 
in these, the muscles were either healthy, or at least did 
not exhibit any marked spasmotlic or paralytic condition. 

The relative proportion of the paralytic cases, i.e~, cases 
in which paralysis existed at the time they came under ob- 
servation, it will be seen, remains but little disturbed by 
the increase of numbers, viz., about one fourth of the whole. 
The material difference exists with res|iect to the spasmodic 
cases, and for the following reason. Those cases which did 
not exhibit any paralysis or other ob\'ioU8 cause, Mr. Lonsdale 
considered as cnfies of spasmodic origin, believing that to be 
the most probable explanation of the deformity ; but Mr. 
Tamplin entered the cases strictly according to the state of 
the muscles at the time seen, whether spaHmodio, paralytic, 
<>!■ heiillliy: iind this leaves wa the large number of '2\\ casey 
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out of 401, in which the muBcIea were in a licuUhy, or nearly 
healthy condition, i.e., cajMible of resuming tlicir fuuctiona 
after the cure of the deformity. 

With regard to the liitter clasa of cases, viz^ those reported 
in which tlie muscles were in a healthy, or nearly healthy 
condition, my opinion is, that they are chiefly the result of 
slight attacks of infantile paralysis, in which only a few 
miiseleH have suffered, and in which recovery, more or less 
complete. Las taken place; the paralysis beiug a transient, 
and tliv consecutive deformity a persistent condition. These 
eases I have arranged in Class IV, descrihed in the previous 
chapter. This opinion is founded upon a careful analysis of a 
large numlier of these cases, and, therefore, in reference to the 
relative frequency of 8]msmodic and paralytic affections, as 
causes of deformity, extierieiice induces me to think, that in 
a large pi-oportion of all the cases we meet with in practice, 
paralysis lays the foundation of the miflchief, 

Woundt, Sabre-cuts, or punctured wounds of the gastroc- 
nemius nmscle, by inducing a state of iiiHaiiimatory infiltra- 
tion, and retraction of the muscle, sometimes cause deformity. 
such as tali|)es eqninus. When the nerve-trunks are divided 
in such wounds, the case may be classed with paralytic de- 
formities of traumatic origin; at any rate, the case becomes 
one of a mixed cliaracter. 

AbscfsseK. Talipes eqninus is sometimes produced by the 
inflammatory retraction of the muscles and other tissues 
consequent upon clironic abscesses, generally of a scrofulous 
character, occurring in the course of the muscles of the calf 
of the leg. and in the region of the ankle joint. Many of 
these abscesses are essentially subcutaneous, and unconnected 
with diseased bone ; but others lead down to superficial scro- 
fulous caries, or necrosis. 

In many of these cases the joint is free from disease ; but 
the rigidity of its contraction, in consequence of the natiu'e 
of the Htnatural changes, renders it impossible to say, at a 
htte stage, whether soft, or even bony anchylosis, has or has 
red. Experience proves, however, that they generally , 
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yield to diviNion of tendons, and slow mechanical extena 
of which Case IX in Appendix fomiB a good illustratioi 

luflamiuaUiry infiltration, and induration of all the tiM 
are produced by these chronic strumniis affwitioiis; and: 
Bcesses wliich form in the neighbourhood of the Joint t 
tendons aurronnding it, often remain open for several JM 
The muscles are always damaged to a considerable exU 
by a process of atrophy, induced by the effusion of lymph, I 
tween the muscnlar fasciculi, and its development into fibn 
tissue; a condition which has been described as ' 
matory retraction," is tlie result, and operates as the inunedil 
cause of the deformity, which is increased and rendered a 
rigid by the adapted atrophy, and shortening of the ligamen 

Posiiitm. Another cause of deformity is to be fonnd in Im 
retained position, by which a state of adapted atrophy is indue 
in the muscidar and tignmentoiis tissues ; so that joints vU 
have remained in one posilion for a length of time, as od 
sionally happens under a variety of circumstances, beoa 
stiffened, and more or leas deformed. Structural changes 
degeneration in the muscnlar tissue take place slowly vu 
these circumstances, as compared with the paralytic caa 
because the nutrition of the linib is much less interfered witS 

Cause» directly affecting the joint. Amongst other can 
which operate in the production of deformity, 
inflammation of the joint, scrofulous disease, rheumatic | 
gouty inflammation, injuries, &c. Inflammatory infiltraC 
is induced as a result of 4hese conditions, and foUoi 
by adapted atrophy of the ligaments, synovial membrane, aoT 
areolar tissue, immediately surrounding the joint. In som" 
cases destructive disease of these tissues, and of the carti" 
lages and bones follow to a greater or less extent. 

Anchylosis, or immobility of the joint affected, generally 
terminates these conditions. Long experience in the treat- 
ment of these cases has convinced us that bony auchy^ 
losis is a much less frequent result of inflammatory nii^" 
chief, either in the ankle, or any other joint, than is generally 
siippoNcd. Sofi nr piirtijil iinchylnsiti is certainly ' 
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especially after strumous diseases, whirli so frequently ti-r- 
minate in deformity. In tlie cases following chronic rheu- 
matic inflammation, and, in some cases, directly resulting 
from external injuries, tbero is a greater disposition to bony 
anchylosis; and if this docs not occur, a much more rigid 
and unyielding fomi of contraction results, tUiUi in the other 
cases enumerated. 

Prooxosis. In cases of talipes eqninus, the prognosis must 
have reference to two distinct points, viz., the cure of the 
deformity ; and the probability of the patient gaining complete 
voluntary power over the foot, and the muscles of the lower 
extremity, many of which are frequently involved in the 
paralj'tic or spasmodic affection, of which the deformity is the 
rcBiilt. 

The prognosis may be favorable with regard to the cure 
of the deformity, except when bony anchylosis has taken 
place— a Tcry rare condition. The age of the patient, and 
length of time the deformity has existed, will, of course, 
influoiice the duration of the treatment, extending the time 
from six weeks, which is generally sufficient in young people, 
to three or four months in some rigid cases in the adult. Wo 
have succeeded in curing this defonnity in patients above 60 
years of age ; the gentleman upon whom I operated, whose 
case is detailed in the Appendix, Fig. 3, was 54 years of age. 

As regards the deformity, then, age will not interfere with 
our giving a favorable prognosis. We may confidently un- 
dertake to remove the deformity ; and with it, of course, 
all lameness and other inconveniences which depend upon 
the abnormal mechanical relations between the foot and the 
leg. 

As to the probability of the patient gaining complete volun- 
tary power in the foot, and usefulness of the limb, after the 
cure of the deformity, the prognosis must be guided by a 
variety of circumstances, more especially hearing iji mind tliiJ 
cause producing the deformity, whether indirectly or directly 
affecting the articulation. In the former class, which are 
principally of spasnjodic or paralytic origin, more particularly 
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raiist the diapnosis depend upon tbe numlier of muscles in- 
vulved, aud the prt'dse condition of such mnBcles. 

\Vhen talipes eqninua is the residt of n wotind in the calf of 
the leg, injuring the gaatrocnemins muscle, it is often ob- 
Berved at the time tlie case comes under treatment for the 
defonnity, that the muscle retains its voluntary power, al- 
thougli structural shortening has taken place; and if Kiifficierit 
time has elapsed for the inflammatory infiltration to clear off, 
the contractile power of the muscle is found to be not much 
impaired after the cure of the deformity ; so that the control 
over the foot is siilficienlly perfect to render mechanical support 
unnecessary. The prognosis in these cases will, therefore, 
generally be favorable, both with respect to the removal of 
the deformity, and the restoration of power. 

When talijies equinus is produced by scrofulous abaceeses 
occurring in the course of the muscles and neighbourhood of 
the joint, but not implicating the joint, the prognosis may 
be favorable as regards the removal of the deformity ; hut the 
opinion must be guarded and uncertain with respect to the 
restoration of free motion and voluntary jxiwcr, in consequence 
of the inflammatory inflltration and degeneration of muscular 
tissue which accompany this condition ; and al&o in conse- 
quence of some uncertainty as to the exact condition of ths 1 
joint. The patient may, however, obtain a very useful amount ] 
of motion in the ankle joint, as well as of voluntary power. 

Wlien talipes equinns is the result of long-retained position, 3 
there is nothing to interfere, either with the removal of the d^ J 
formity, or perfect restoration of voluntary power. The de-J 
formity is never severe when free from other complications j J 
neither does degeneration of the muscular structure occur tqa 
any considerable extent, so that the prognosis may be in all,! 
respects favorable. These cases, however, are amongat tboj 
least frequent we meet with in practice. 

In cases of the second class produced by catties directly affket- 
ing the joint, such as Mirofulous or rheumatic inflammation, 
injuries, &c., the prognosis must be guided by general surgical 
principles; but will, of course, mainly depend upon the extent i 
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to which the joint itself, or structures immediately surrounding 
it, may have been destroyed, or modified by the diseased action 
of which the deformity is the result. 

In the majority of these cases the deformity may be removed ; 
but the restoration of free motion and voluntary power is out 
of the question. 

Bearing in mind the relative frequency of bony and soft 
anchylosis, the prognosis in these cases may be more favorable 
than might be expected, because we find that the soft anchy- 
losis yields to tenotomy, and well-regulated mechanical exten- 
sion, without danger of creating fresh mischief in the joint, 
necessarily attending the method of forced rupture. 

In cases following chronic rheumatic inflammation, and in 
some cases directly resulting from injury, the prognosis must 
be less favorable, as there is a greater disposition to bony an- 
chylosis ; and the condition of the parts surrounding the joint is 
frequently unfavorable to the recovery of free motion. 



CHAPTER VIL 

TALIPES EQUINUS CONTINUED ; TREATMENT— TALIPES KQUINO- 
VAKUS AND EQUINO-VALGUS ; THEIE PATHOLOGY AND 

TREATMEN^T. 

Treatment.— The treatment of talipes equinus is essentially 
both operative and mechanical ; but in rafany eases — especially 
those of long duration, in which the adapted structural changes 
affecting the ligaments, and deeper textures are considerable- 
it is necessary to combine with these the physiological treat- 
ment, by whicli is meant active and passive exercises, sham- 
pooing, &c. It is useless to try mechanical treatment alone, 
except iu cases of very slight and recent contraction, and even 
in these it will be found much more efficient in combination 
with passive exercises and shampooing. 

Tendons^ cj-c, requiring division. The only important tendon 
requiring division, is the tcndo Achillis, with its small accom- 
panying tendon, the plantaris. The latter is generally included 
in the section of the tendo Achillis, but sometimes, espe- 
cially in spasmodic cases, yields before the knife without 
division, and may be felt as a tense little cord, which had 
better be divided by the reintroduction of the knife. In one 
instance when I left the plantaris, thinking it might be only 
the edge of the sheath, the patient was troubled with severe 
twitching and spasm, and on the third day it suddenly rup- 
tured during an extremely violent and painful spasm. * 

In many cases, it is also necessary to make a free division of 
the plantar fascia and short flexor muscle, in the sole of the 
foot. In the more severe cases, in which the arch of the foot 
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is much increased, this had better be done as a separate stage 
of treatment, before dividing the tendo Achillis, which serves 
the purpose of fixing the os calcis. A firm resistance is thus 
ofiered to the pressure exerted against the anterior portion of 
the foot to expand, or, as it were, unfold the arch of the foot 
from the transverse tarsal joint, the mechanical centre of mo- 
tion in this part of the deformity. 

In the historical sketch, given in the first chapter, the ac- 
count of the mode of dividing the tendo Achillis, adopted by 
Satorius in 1806, was narrated. The preliminaries consisted 
in bandaging the leg, applying a graduated compress and tour- 
niquet to the femoral artery, and administering fifteen minims 
of tincture of opium with a glass of wine to the patient. An 
incision, foiur inches in length, was made over the tendon, 
which was then carefully dissected, and the fascia divided on a 
director to the same extent. The tendon was then cut across. 

The contrast between the violent, dangerous, and unscientific 
procedure, which we are told was also adopted by other sur- 
geons, and the very simple operation by which we now divide 
tendons — characterized equally by its simplicity, freedom from 
danger when skilfully performed, and scientific character — is, in- 
deed, a contrast, for which we are mainly indebted to Stomeyer. 

If, at the present time, tenotomy is occasionally followed by 
some local inflammation, it is because the value of the true 
8ut)Cutaneous character of these operations is not yet fully 
appreciated. I have been occasionally present when the oj^era- 
tion has been commenced well, the puncture and size of the 
knife being sufficiently small ; but by the time the tendon was 
divided, the puncture has been increased at least two or three 
times its original size. By such a procedure, the true sub- 
cutaneous character of the operation is immediately lost, and 
the chances of inflammation proportionably increased. 

In order to avoid this accident, it is usually recommended 
that a knife should be used, which only cuts for about five 
eighths of an inch from the point, the rest being blunt and 
rounded. This precaution may be useful to those who are 
unaccustomed to such operations, or have but little tact in 
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operating; but I have eeen a large tendo Achillia scratchi 
tliroiigli, rather than cut by such a cautious knife. To ■ 
a tendon cleanly and quickly, a cutting edge should he 
considerably longer than the hre-adth of the tendon. 
cutting edge I use for an adult, varies from an iuch to an inch 
and a quarter in length. 

Mode of dividing the tendo Achillia. Before dividing the 
tendo Acliillis, tho patient should be placed on his stomi 
with the foot hanging over the edge of the table, or bed, 
let an assistant put the tendon on the stretch by endeavourii^i 
to flex the foot, whilst the leg is kept in an extended position. 
He must be prepared instantly to relax this tension, as the 
section of the tendon is completed. Then introduce the teno- 
tomy knife with its flat surface parallel with the tendon, d< 
to its inner or outer edgCi as most convenient, when the 
don is prominent ; but when the tendon is deep, and always 
cases of varus in infants, the safest plan to avoid the possibilil 
of puncturing the jjostcrior tibial artery — an accident whit 
I have seen occur — is to enter the knife on the fibula side 
the tendon. 

The knife should be passed in a direction ohliquehj doumi 
keeping the point close to the tendon, beneath which it may 
be carried to the opposite side, and in this movement 
handle should be depressed to a horizontal direction. Ni 
turn the cutting edge towards the tendon, and divide it 
versely, from the internal to its external surface. A m^ 
important lever-advantage in cutting the tendon will be 
by this method, and at the same time all risk of enlarging th*'' 
cutaneoiis puncture will be avoided, as the pressure at this 
pouit is rather on the back than the edge of the knife. 

If the knife be held horizontally, and entered at the li 
aspect of the tendon, considerable difficulty may be met 
in dividing a tough Achilles tendon, because the tendon is thi 
operated upon mechanically to the greatest disadvantage ; the ti 
don yields before the knife without di\ision, and I have eeen 
surgeon in despair of cutting it, change his knife, which und< 
aervedly he blames, introduce a new one, and only then, 
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much perseverance, succeed in dividing the tendon by scratch- 
ing with the point of the knife directed upwards, whilst the 
handle is depressed to a corresponding extent. In such a 
procedure, the cutaneous puncture is generally much enlarged, 
and a risk of subsequent inflammation incurred. 

Tendons cannot be divided with safety to the patient, unless 
divided neatly, quickly, and without disturbance to the sur- 
rounding tissues, and the puncture should never exceed an 
eighth of an inch in length. In infants, the tendons readily 
give way before the direct pressure of a sharp knife, in the 
movement just described, but in adults, a little cutting manipu- 
lation is required. 

The division of the tendon is indicated by a sudden and 
audible snap where the muscular structure is in a healthy, 
or nearly healthy condition, as in the infantile cases, and 
those of spasmodic origin ; a perceptible separation of the 
divided ends of the tendon also occurs, leaving a gap at the 
seat of operation. Where atrophy and degeneration of the 
muscular structure has taken j)lace, as in cases of paralytic 
origin, and in those of adult varus, no audible snap occurs ; 
and in the latter class of cases, as well as in those of the 
most severe form at younger ages, the separation of the divided 
ends is extremely sliglit, in consequence of the condition of 
the muscles, and the ligamentous rigidity of the joint. 

Hemorrhage does not necessarily follow the division of the 
tendo Achillis. I have frequently divided it, and sometimes 
in two or three successive cases, without even staining the 
knife with blood ; this depends very much upon the care with 
which the point of the knife is kept close to the tendon. It is 
rare to see more than two or three drops of blood follow this 
operation, when carefully performed. 

The moment the knife is withdrawn, the wound should be 
covered with the finger, and a small compress of lint applied, 
and held in position by a strip of adhesive plaster. This 
prevents eflfusion and infiltration at the seat of the wound. 
Then bandage the foot and leg up to the calf, and bind the 
foot to a padded splint adapted to the deformed shape of the 
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foot, in tlio same position in which it was before the operatioi 
a splint made of tinned shcet^iron is most useful, as it t 
readily be bent to any shape required. In talipes equina^ 
a nearly straight splint should be applied along the dorsum i 
the foot, and in front of the ankle joint. 

The tendo Achillia is recommended by some surgeona t 
divided by passing the knife flatways between the t«ndon a 
skin, and then cutting through the tendon from behiud f 
wards. The Edinburgh School generally adopt this i 
and it has been recommended by Listen, Syme, and I 
W. Fergusson ; but I very much prefer the mode just des- 
cribed . 

There is a liability to accidents in both plana. In dividing 
from within outwards, the skin may be cut through, and a 
large open wound result, which I have seen occur two or three 
times. This may arise either from a too rapid and incantioiis 
operation, or from the assistant not being on the alert in- 
stantaneously on the division of the tendon, to relax the 
pressure he is making on the foot ; this accident may also 
occur in the event of a spasmodic contraction of the anterior 
muscles taking place, when the assistant does not instantly 
control this by a strong coimter-«fifort of extending the foot. 
While, therefore, the assistant is using force in one direction. 
he must bo prepared suddenly either to cease, or to reverse the 
effort in an opposite direction. Close adhesions between the 
tendon and skin, either the result of a previous division, or 
inflammatory mischief which may have produced the deformity, 
will especially increase the liability to this accident. 

The posterior tibial artery may be punctured in di\iding the 
tendo Achillis from without inwards, an accident which I once 
saw occur in a boy twelve years of age, and the jets of blood lef 
no doubt as to the nature of the accident. Tho case, howev* 
idtimately did well, pressure being employed to control the h 
morrhage. 

After the nperation, the patient should rest for 
remainder of the day, with the leg on a pillow ir 
flexed position, and the foot should be kept warm, cf 
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cially if its temperatnre is below the natural standard, as it 
always is in paralytic cases. 

On the following day, the patient may walk about with 
the assistance of a pair of crutches, if able to do so, and no 
further confinement will be necessary. On the third or fourth 
day, the Scarpa's shoe, or oth^r apparatus intended to be em- 
ployed, should be applied. 

ZHvision of plantar fascia. The longitudinal arch of the foot 
becomes much contracted in some cases of talipes equiims and 
produces a shortening of the foot, with a deep concavity in its 
sole, as exhibited in Fig. 2. This becomes a permanent con- 
dition in consequence of contraction of the plantar fascia, and 
of the short flexor muscles, as well as the deep ligamentous 
stmctures in the sole of the foot. For the removal of this con- 
traction, it is necessary to make a free division of the plantar 
fascia, and also of the subjacent muscles in severe cases. 

The ordinary practice is to perform this operation at the same 
time as the division of the tendo Achillis, and subsequently 
to expand the arch of the foot, by direct pressure downwards, 
applied on the convexity of the arch, or dorsum of the foot, by 
means of a soft pad, held in position by the transverse strap of 
the Scarpa's shoe. When the cases are severe, this is sometimes 
assisted by resorting to a transverse joint made in the sole of 
the Scarpa's shoe, and a cog-wheel joint arranged externally, so 
that an upward pressure may also be applied. Practically this 
wUl be found the most tedious, troublesome, and painful part 
Qf the treatment, for long continued pressure is not easily borne 
on the dorsum of the foot 

The practice of dividing the Achilles tendon and plantar 

fascia at the same operation may be continued in slight cases ; 

but many years ago it appeared to me to be advisable to make 

the division of the plantar fascia a separate stage in severe cases, 

and one which should be completed before the division of the 

t«ndo Achillis. 
I proposed to apply the mechanical extending force to the 

anterior part of the sole of the foot, and in so doing to make 

"^« of the contracted state of the tendo Achillis as a means of 
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fixing tlie posterior extrejnity of the arch of the foot, so as to 
afford aufficient reeiatance to tlie force employed anteriorly. In 
this method, the fulcnim must be placed exactly over the anterior 
surface of the nukle joint, by means of tlie oblique heel strap 
of the Scarpa's shoe, beneath which a soft pad hIiouM be placed. 
Pressure can be borno miwh bettor in this position than on the 
dorsum of the foot, and the arch is expanded or unfolded, much 
more qidckly, and in a more satisfactory way. The first case 
in which I adopted this practice was one I operated upon the 
29th May, 1854. The foot was shortened to an extreme degree, 
and the plantar fascia much contracted. The case was one of 
congenital varus, and after it had lieen brought into the positioD 
of talipes equinua, the severity of the plantar fascia contraction 
induced me to make its removal a separate stage in the treat- 
ment, on the principle above explained. The result was com- 
pletely successful, as shown in Case XI, Appendix, and since 
that time I have adopted the practice in all severe cases of con- 
traction of the plantar fascia. 

In some comparatively rare cases, the division of the plantar 
fascia is the only operation required, the deformity of the foot 
being unaccompanied by any contraction of the tendo Achillis. 
In such cases, winch may be either congenital or non-eongenital, 
the feet are short and much arched ; the prominence of the 
instep amounts to a deformity, and a deep contraction in the 
sole of the foot is readily detected. Sometimes, however, it is 
the inner and lateral band of the fascia which is chiefly coiir 
traded, the foot having an inverted form — a pigeon-toed ap- 
pearance—differing from varus, in that the solo of the foot, Ui 
the erect position, is more or less in contact with the ground ; 
and also in the absence of the distinct muscular contractions 
and displacement of bones, which constitute the essence of the 
latter deformity. 

The treatment of these cases is often tedioue and troublesome, 
but by steady perseverance in the use of the Scarpa's shoe, after 
a free division of the plantar fascia, the deformity may be cureil. 

Severe contractions of the toes frequently coexist with tjilipes 
equinua, and aometimes give rise to the more serious in« 
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veniences which accompany this latter deformity. The diflferent 
directions in which the toes become contracted are represented 
in Figs. 2 and 4. 

It might be supposed that separate operations are necessary 
for the removal of these contractions, but this is rarely the case. 
The division of the tendo Achillis, and the restoration of the 
foot to its rectangular position with the leg, exerts a most im- 
portant influence in removing these contractions, by relieving 
the stretching and tension to which the anterior muscles are 
subjected by the elevation of the os calcis. 

Exerting a slight pressure on the toes by the aid of pads and 
straps after division of the tendo Achillis, their contracted 
condition can be overcome during the time occupied in restoring 
the foot to its natural form. The division either of the flexor 
or extensor tendons of the toes, or of both in severe cases of 
long standing may, however, become necessary. 

Cases are sometimes met with in which all the toes are con- 
tracted, with or without contraction of the plantar fascia, and 
with only very slight contraction of the tendo Achillis ; not 
more than the right angled contraction previously adverted to. 
This condition gives rise to considerable inconveniences ; the 
irritation produced by boots or shoes on the prominent parts of 
the toes, seriously interfering with walking exercise, and the 
treatment necessary is somewhat peculiar. 

If the extensor tendons be divided in front of the ankle joint, 
the deformity may be cured for a time, but will probably 
return. A sanction to the division of the tendo Achillis for this 
condition would be given by few surgeons ; but for the perma- 
nent cure of the case we find it absolutely necessary when the 
foot cannot be flexed beyond a right angle, and therefore I 
advise its adoption, either with or without the division of the 
extensor tendons, according to circumstances. It is, however, 
seldom necessary to divide the tendo Achillis in children, or 
young people, as, during growth, sufficient elongation can ge- 
nerally be obtained by gradual mechanical extension made by 

a Scarpa's shoe. 
The operative treatment of talipes equlnus must, as I have 
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Bhowii, vary according to the degree of deformity, and also a 
cording to the complications which may happen to e: 
must be followed by mechanical treatment. 

It is assumed as an established fact, that the after-t 
should be most carefully conducted by the aid of mechanic; 
appliances, although the contrary opinion may still be held w 
publicly taught by Professor S3Tne. of Edinburgh, 
after dividing the teudo Achillis, even in paralytic cases, alloi 
the patient to walk on the second or third day. How c 
lie imagined that the rtparative process in the divided tendt 
is sufficiently advanced on the second or third day to t 
exercise of the joint being resmned with advantage 1 Yet I 
Syme observes that after the operation " the bandage will li 
kept on for forty-eight hours, when no further treatment \ 
be required, aa the use of the limb in walking wnll be suffictei 
to bring the foot into its natural form," and he relates seviawl* 
cases in illuGtmtion of this practice. However, the serious 
results which follow this procedure have been previously ad- 
verted to, such as non-union, or an extremely weak and 
elongated condition of the tendon, rendering the foot much 
less useful to the patient than before, and hopelessly 
incurable. 



Mechanical trealvietU of Talipes Eijuinus after operation. 

In the treatment of talipes equinus, mechanical extensli 
should be commenced on the third day after the operation J 
infants, and also in persons of more advanced age, providl 
the nutrition of the leg is unimpaired ; but in paralytic ( 
it filiould not be commenced until two or three days later. 
that time the cutaneous puncture will be healed, although 1 
should not regulate the practice, so much as the probable fl 
tivity of the reparative process. 

The apparatus by which gradual mechanical extension j 
made for the purpose of restoring the foot to its projwr positia 
is that Rtill knowni as the Scarpa's shoe, although it h 
in cuursc of time so materially aitiTLMl and modified, that > 
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no-w WnBlmcted it possesses but little resemblance to that in- 
vented by [fit; distiuguisbed surgeon whose name it l)eara. 

The foot should be bandaged and placed in a Scarpa's shoe, 
hn.v'uig n joint moving in the direction of flexion and extension, 
comsjionrling to the ankle joint, and regulated by a cog-wheel 
ami wrew. if any lateral iueliuatiou «( the foot exists, a seeond 
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leog-wheel joint placed opposite the ankle, and moving in the 
f Erection of inversion and eversion is generally employed, as 
I «Lowti in Fig. 12. This apparatus is the one in uso at the 
1 pwsent day at the Royal Orthopeedic Hospital, and was first 

[ Adopted by Mr. Tamplin, whose name it bears. 

Ten years ago, or more (see Medical Times and Gazette, 

[ M»rcb 29tli, ISoli), 1 introduced the mod ilieal ions represented 
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in Fig. 13 in reA-Toiice to the arrangement of the straps, and 
the straight aide-Bpring. The central, or ankle joint-etrap 
passing through a hole in the heel-plate, I have found so 
useful in practice, that I still continue it; but have come 
to the conclusion that a single cog-wheel at the ankle juiut. 
moving in the direction of flexion and extension is the only 
movement necessary in the Scarpa's shoe, to be used either 
for cases of eqiiiuus. or eqnino-vanis. 

When any lateral inclination of the foot exists, usually in- 
version or an inclination to varus, I make use of a cog-wheel 
placed in the sole of the Scarpa's shoe, which is divided trans- 
versely, as represented in Fig. 14 ; the mechanical centre of 
motion is thus made to correspond to the transverse tarsal joiut 
in the ftiot, which is the anatomical centre of motion in liiia 
portion of the deformity. 
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It is an error to attempt to overcome tbe inversion or eversion 
of the foot (or rather of ita anterior portion in front of tbe 
tranHverse tarsal joint, which can only bo involved in any such 
movement), by a cog-wlieel acting ititerally, and placed oppo- 
site the ankle joint, as in the ordinary Scarpa's shoe, rc-pre- 
seDted in Fig. 12. For the sake of adjiistment in very slight 
casea this may be used ; but if any decided degree of inversion 
or eversion lias to be overcome, I never use the so-called double 
coff-icheel action at the ankle joint. I prefer acting more directly 
upon the transverse tavBal joint, by means of the ijistrument 
represented in Fig. 14, or that shown in Fig. IS. 

There are several other alterations in the ehoe I employ, siicli 
as a horizontal at^el bar, placed along and attached to tlio outer 
mar^n of the sole-plate ; it acts quite as well as the old form 
of a steel spring, and is less in the way. I prefer this to the 
horizontal steel bar represented in Fig. 13, and now use it in 
all Scarpa's shoes. The heel-plate is much diminUhed in size, 
and ywrforated posteriorly, so as to allow of the principal strap 
which crosses the ankle, and holds the heel in position, to pass 
through the apertiire. A trough is also substituted for the 
narrow circular band passing round the calf, and serves to kcfp 
the instrument more firmly in its proper relation to the leg. 

There is another modification by which the disposition to in- 
version or eversion may be overcome by means of a cog-wheel 
acting laterally upon the sole-plate, but placed behind the heel, 
as shown in Fig. 15. In this apparatus, the cog-wheel regular 
ting the flexion and extension of the foot is placed laterally 
opposite the ankle joint, and connected with the former cog- 
wheel by means of a curved steel bar. This modification was 
suggested by Languard, whose name the apparatus bears. I 
have frequently used it, but in consequence of the liability to 
break at the curved steel bar, prefer to employ the Scarpa's 
shoe, with a transverse division in the sole-plate, represented 
in Fig. 14. 

Rate of eJ^tension, By means of the Scarpa's shoe described. 
the foot should be gradually brought into its natural position. 
Tiie rate at which il is desirable to accomplish this should l>e 
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regulated by the activity of the repiimtive process in tlie iliviJed 
tendon ; but practically it is often limited by the ligamentous , 
rigidity of the articulation. 

In well-nourished infants, the full length required in thej 
divided tendo Achillis should, according to mj observation, 1 
obtained in a fortnight, if practicable ; in a well-nourished leg 
in the adult, it should he obtained in from three to four weeksg 
but in atrophied paralytic liuibs it should not be obtained i 
teas tlian from foin to six weoks. 

The object of gradual extension is not to elongate or stretc 
the new material uniting the divided extremities of the tvndoilj 
as generally supposed, but to regidate the length of new 
material, or, as it may be calletl, the nevr tendon, whilst wel 
have the opportunity of so doing; and the rate at which thisfl 
is to be accomplished must have reference to the activity t 
the reparative process, and to the length of new tendon i 
quired. 

This unportant part of the treatment is, therefore, left to thf 
judgment of the surgeon in cases which, from the absence ( 
adapted shorteuing of ligaments, there is but little resistance fj 
butifthis exists, as in some cases of equinusof long standing ioj 
the adult, and in severe congenital varus, it will not be possiUn 
to proceed at the desired rate ; and it may even become necessftlj 
to divide the tendon the second time, before the required lenj 
be obtained. This was necessary in the adult case of congi 
iiital varus detailed in the Appendix, Case XI. 

Li the mechanical treatment of talipes equinus, care shoulo 
be taken to carry the foot beyond the right angle with the lega 
in fact, it should be carried to the angle natural to tho perioc 
of life at which the operation is undertaken. When one foo 
only is affected, this may be ascertained by comparison witfc 
the healthy foot. 

A disposition of the foot to turn outwards is observed in som 
of these cases, towards the end of treatment, bo that the foofil 
would assmne the position of talipes valgus. This most fro*! 
qucntly dejieuds upon the flat form of the sole of tlio S(.'ar))a'H 
shoe, and the leiigtii of tiiin.' the tr(.>ulmfut has occupied. InT 
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other words, it seems to be an effect of the long-retained posi- 
tion imposed by the mechanical treatment adopted. Occa- 
sionally it may result from partial paralysis of the anterior 
tibial muscle, not detected previous to the division of the 
Achilles tendon ; but sometimes it depends upon a disposition 
to muscular contraction, and when the peronei muscles become 
tense, Mr. Tamplin recommends their division. I have gene- 
rally found this disposition to evcrsion yield to passive exercises, 
and a slight adaptation of the Scarpa's shoe, by which the sole- 
plate is turned inwards from the transverse tarsal joint, and 
the case treated for a few weeks as a case of equino-valgus. 

Physiological Treatment. 

When the reparative process in the divided tendon appears 
to be sufficiently perfect, and the required length of new tendon 
has been obtained — in the tendo Achillis this can be judged of 
by feeling its continuity — and the foot brought into its natural 
position by mechanical means, passive motion should be em- 
ployed, with the object of restoring the functions of the joint, 
and bringing the muscular and other structures into a healthy 
condition ; and to some extent this will also assist in the res- 
toration of the natural form of the foot. 

Passive exercises should be employed during the latter part of 
the period occupied by the mechanical extension, when this 
is tedious from the amount of ligamentous resistance, the object 
in view l>eing not only to prevent the stiffness of the joint, which 
is always produced by long-retained position, and may even 
result in another kind of deformity ; but to preserve the mus- 
cular and other structures in a healthy condition, and to some 
extent assist in the restoration of the natural form of the foot. 
In cases of equinus, the movements required are simply 
those of flexion and extension of the foot, which in children 
the parents or nurse can readily accomplish for a quarter of an 
hour, two or three times a day. The period at which this 
should be commenced must depend upon the condition of the 
foot. When much resistance has to be overcome, I do not 
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advocate the iutcrmission of the mechanical estenBion 
ployed. In severe contractions, the best resnlt eeems to be 
obtained by constantly applied and well-regulated mechanical 
extension. The passive exercises, therefore, should be delayed 
until the case is advancing towards a cure. ^1 

In caaea where the deformity has been severe, motion ia ifl 
first always attended with more or less pain, which in children 
appears to tie referred to the neighbourhood of the tendons, or 
around the ankle joint ; biit in adults to the anterior part of 
the ankle joint. The pain in the adult cases probably depends 
upon the edges of the articular surfaces of the bones, which in 
these cases are more or less denuded of their articular cartilage, 
coming in contact with each other. In a short time, however, 
and by cautiously regulating the exercises, this completely dis- 
appears, and the functions of the joint are restored if the ana- 
tomical conditions admit of it. 

When the foot has Injen thus far restored, the patient may 
hegiii to use it in walking ; and then, in order to support the 
ankle joint, one or two side steel supports should be ntta 
to the boot, having each a joint, when two are used, corresponf 
ing to the ankle joint. These side steels are conuected a 
by a narrow semicircular metal plate, which rests agi 
calf of the leg, and the extremities of the plate are connec 
by a strap passing across the front of the leg which it t 
encircles. 

It is not necessary to use this support where all 
muscles retain their power, unless a relaxed condition of t 
ligaments of the ankle joint and foot should exist, or t 
should be an inclination to any lateral deviation of the i 

When paralysis of the anterior muscles exists, these sup] 
are always necessary to prevent the foot falling beyond a r 
angle with the leg, and, for this purpose, a stop-joint a 
ankle must be used. This is generally employed in all < 
for the first few months, with the object of preventing i 
contraction ; hut I prefer the use of a free joint, and rely up< 
exercises for this purpose. If this be attended to, there ti 
no fear of rec on tract ion. 
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In reference to the operative and mechanical treatment of 
talipes eqiiinus, two classes of cases call for special attention, 
one on account of the cause of the deformity, and the other on 
account of its degree ; I allude, 

1st. To the caaea of paralytic origin in which the para- 
lysis still continues, and, 

2ndly. To the cases of righlKingled contraction of the tendo 
Achillia. 

It is the more necessary to make a few observations upon 
these two classes of cases, because, at the present time, much 
difference of opinion exists amongst the higliest surgical autho- 
rities as to the propriety of operative treatment 

The pathology of paralytic deformities has been already 
descrilied, ami the general principles of treatment, applicable 
to these cases, both in the rigid and flaccid condition of the 
muscles, have been pointed out. The benefit to be derived 
from tenotomy and mechanical support, in the moat severe 
form of the latter class of caaea, even when both feet are 
affected, has alao been shown, and cases adduced in illustration. 

Admitting, therefore, the possibility of benefit in certain 
caaea, the practical question la whether much good will result 
from tenotomy in the ordinary run of cases met with in practice, 
• viz., those of talipes equinus in children, resulting from infantile 
paralysis, and in which paralysis still exists at the time when 
they come imder treatment. 

TVeatment of Talipet EquxmiB with e^iHing Paralt/sis. 

When contraction of the tendo Achillis (or, rather, of the 
muscles of the calf), producing talipea equinus, coexists with 
paralysis, the contraction is easily removed by tenotomy, but 
Burgeous frequently doubt the propriety of the practice, i. e., 

. whether the gain to the patient, nnder the circumstances of 
existing paralysis, will be sufficient to compensate for any 
inconvenience or sacrifice the treatment may involve ; whether, 
in fact, tlie patient will be materially benefitted by the removal 

1 of the deformity. Many surgeons advise that no operation 
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1h3 perfomied dtiring the existence of the paralys 
we should wait for the return of power. They argiie that, 
after division of the tendo AchilHs, the foot swings, and is, 
therefore, weaker and less useful to the patient than when it 
is held by the contracted tendon. They consider these patiei 
to be in a better condition witli a higli heeled boot, and 1 
persistent deformity, than with the foot, after operatioi 
BUpportcd by the mechanical compensation of steel . 
paratus. Sometimes they even regard this defonnity, 
which tho foot in the position of talipes equlnus has the effeo 
of lengthening the leg, as a natural compensation for the 
ehortcninfr of the limb, which always, to some extent, occurs 
in these paralytic cases. This opinion is erroneous, and for the 
following reasons, 

Ist. In the great majority of cases, the paralysis is limitod 
to a few muscles, viz., those on the anterior aspect of the teg, 
and these are often very imequally affected. ^\Tien the exten- 
sor communis is completely paralysed, the anterior tibial, and 
extensor jwilliris, freijuently retain a considerable amount 
power; the anterior tibial Bomctimea escapes altogether, wl 
tho other mnscles are paralysed ; or, on the other hand, it may 
the only muscle paralysed. 

By allowing the deformity to continue, atrophy is induced 
increased in the comparatively healthy muscles on the anterii 
part of the leg, as well as in the great muscles of the calf, tn 
consequence of the motion at the ankle joint being either 
limited, or entirely prevented by the contraction. Thus the 
muecnlar strnctures of the leg are still further damaged by 
persistence of the deformity. 

2ndly, If, whilst the deformity continues, there should 
any return of power in the paralysed muscles, it will not 
available, as flexion of the ankle joint cannot take place. 
has been previously stated that complete recovery is the 
in cases of slight infantile paralysis, and that partial recov( 
is almost constant, and to this circumstance we must refer 
large number of cases of talipes equinue we meet with, in whi 
the muscles are in a healthy, or noJirly hcultliy conditii 
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KlntioD of the mischief in these cases having been laid by 
le partial paralysis of a few muscles. Thns the persistence 
of the deibmiity interferes with the natural process of recovery 
in the paralysed mnscles, and prevents the free play of such 
miiBCular power as exists. Moreover, in practice, it is found 
'tiiat the restoration of power is materially assisted by the 
!moval of the contraction. 
^ 3rdly. Structural changes in the joint, such as thinning and 
Irregular removal of articular cartilage, prerioualy described, 
^^^d adapted shortening of the ligaments of the joint, take place 
r the continuance of the deformity, thus rendering the cure 
ore difficult, and less perfect in proportion to the delay. 
■ttiily. The serious effects and inconveniences certain to arise 
frnm the continuance of the deformity, when severe, viz., 
bxtreme lameness when one foot is affected, and total inability 
to walk whcQ both feet are affected ; curvature of the spine, 
ftc^ render it absolutely necessary that the deformity should 
be removed. 

For the reasons above given, it is advisable to remove the 
fltformily when severe, in cases of talipes cqninus in which 
(laralysia still exists, whatever may be the extent of the 
{nralysis, and the benefit to the patient will be in propor- 
tfoD to the severity of the case, and the length of time 
Hie paralysis has existed ; but aa respects the ultimate con- 
%tioD of the limb, as to the restoration of muscular power, 
the gain will be in proportion to the early period at which the 
operation be performed, after the contraction has become 
ciiufirmed. No benefit will result from operation in cases of 
slight contraction with much paralysis. 

A judicious selection of cases is therefore necessary in the 
treatment of this kind of deformity — the degree of paralysis ; 
ihedegree of contraction ; and, to a certain extent, even the cir- 
i-TimBWiices of the ^tationt must be considered ; aa amongst the 
poor llie neglect of, or inability to carry out the mechanical 
»tiil other treatment necessary in these cases, will frequently 
W to a return of the deformity, so that only the more severe 
*""<» should be undertaken where such neglect is likely to arise. 
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Ill reference to this class of deformities, in which coTitrao 
tion is associated with paralysis, special attention must be di- 
rected to those cases of general infantile paralysis in which 
both arms as well as both legs have been paralysed. In thetu! 
cases tho musclos of the hip Joints as well as those of the 
spine — in fact, nearly all the voluntary muscles of the body — 
are sometimes paralysed ; and during the paralj'tic stage, 
severe contractions and deformities take place, at the ankle, 
knee, and hip joints. Surgeons are consulted in these cases, 
partly on account of the various contractions mentioned, and 
partly because the patient is unable to walk. 

Judgment is required in selecting the period for operating in 
these cases of general paralysis ; as a rule, the treatment 
must be delayed until the spinal muscles have sufficiently re- 
covered to enable the patient to sit upright ; and the muscles of 
the hip joints allow the legs being drawn up and ad- 
vanced forwards from the hips, with sufficient power to make 
wse of this movement in progression. 

This amount of improvement generally takes place at eome 
period varying from six months to two or three years after the 
attack of paralysis, and then the contractions, if severe, should 
be removed by tenotomy, hut if slight, by mechanical extension 
alone ; and the patient will, in a few weeks, be enabled lo walk 
with the assistance of steel supports to the legs. lu consequence 
of the difference of opinion existing amongst surgeons as to the 
treatment of these cases, we frequently see instances in which 
the treatment has been unnecessarily delayed for many years. 
The advantages of treatment in a case belonging to this class 
which had remained in a paralytic condition up to the age of 
thirty-nine, and without any power to stand or walk, arc well 
illustrated by Case V in Appendix. 

Treatment of cases of right-angled contraction of tfte tendo 
Achiliia. The cases here adverted to are those included in tho 
second class previously spoken of as requiring some special a 
tention. It is a general opinion that when the heel toucli 
the ground in standing or walking, division of the 1 
Achillia cnnnot be called for ; but this ia certainly an err 
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Slight contraction of the tendo Adiillls— not enough to pro- 
duce obvious deformity, but suflScient to prevent flexion of 
the foot beyond a right angle with the leg— necessarily pro- 
duces a certain amoimt of lameness, for which advice may be 
sought. Any of the causes previously enumerated as bringing 
about the more confirmed deformity of talipes equinus may 
produce the amount of contraction described as existing in the 
cases we are now considering ; and without entering upon the 
subject in detail it may be stated that the best rule of practice 
will be found, not to operate upon these cases unless the 
muscles are in a healthy or nearly healthy condition. 

The operation in paralytic cases of this class, in which the 
paralysis still exists is not advisable ; but in some spasmodic 
cases where the muscles above the knee joint are not involved, 
and in some cases of traumatic origin, as well as in those aris- 
ing from causes directly aflFecting the joint, the operation may 
be performed with great advantage to the patient. Much will, 
however, depend upon a judicious selection of cases ; the precise 
condition of the joint and the muscles must be carefully con- 
sidered before the operation be decided upon. 

We propose now briefly to describe the two compound varie- 
ties of club-foot, termed equino-varus and equino-valgus. 

TALIPES EQUINO-VAEUS. 

This deformity is but a slight modification of talipes equi- 
nus ; and after the detailed account given of the latter deformity 
in consequence of its frequency and practical importance, it 
will be unnecessary to say much of its compound variety. 

When in addition to the ordinary characters of equinus 
tkere is a certain amount of inversion of the anterior portion of 
Ite foot, the deformity partakes somewhat of the external cha- 
i^acters of equinus and varus, and is therefore termed equino- 
varns. The elevation of the heel is the predominant condition 
^ one of the external characters, and according to the extent 
of the inversion of the anterior part of the foot, the pa- 
tient walks on the outer metatarsal bones, rather than on 

I 2 
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In the spasmodic case Fig. 16, the general vitality and muecul 
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strength of the foot is indicated, and in the paralytic case 
Fig. 18, the general deficiency of muscular power is exhibited 
in the form and position of the foot. 

The anatomical deviations are essentially the same as in talipes 
eqninns ; but the navicular bone is somewhat displaced inwards, 
leaving the outer part of the head of the astragalus exposed on 
the dorsum of the foot, and the cuboid bone is also somewhat 
displaced inwards, leaving the anterior extremity of the os 
calcis partially exposed, as shown in Fig. 9. The movement of 
inversion takes place from the transverse tarsal joint, which, in 
this distortion, as well as in talipes varus, is a very important 
centre of motion. 

When the deformity has existed any length of time, structural 
shortening of the anterior tibial muscle is generally produced, 
and sometimes the same condition also occurs in the posterior 
tibial muscle. 

Jh patJiology of this deformity is also essentially the same 
as that of talipes equinus. It is a non-congenital aflfection, and 
generally only one foot is affected. It occurs most frequently 
io the right foot ; secondly, in the left foot ; and thirdly, in 
Iwth feet ; in this respect also resembling talipes equinus. ' It 
IS produced by the same causes which give rise to talipes 
equinus, and, therefore, the great majority of cases met with 
^ practice will be found to depend either upon spasmodic or 
paralytic affections, and the muscles will be found in the same 
audition as described in talipes equinus. 

TJie treatment required is essentially similar to that for talipes 
^uinus ; but in some cases the anterior tibial, or the posterior 
tibial tendon, or even both may require division ; and in the 
Mechanical treatment it is the more necessary to make use of 
the Scarpa's shoe with the cog-wheel placed in the sole-plate, 
^hich is divided transversely at a part corresponding to the 
transverse tarsal joint, as above described, by which the lateral 
^^clination of the foot may be the more effectually controlled. 
*'ten the inversion is considerable, and much resistance 
^'^^red to the restoration of the foot, in consequence of liga- 
"'^^ntous shortening and adaptation, the treatment may be ad- 
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f di\'ided into two or three etogcB, as recommended 
i» talipes varus. 

The object of the first stage would then be to overcome the 
inversion by bandaging the foot to a straight OQtside splint, 
after dividing the anterior and posterior tibial muecles, when 
this should appear to be necessary, and, I havo occasionally 
found it necessary to divide the anterior portion of the deltoid 
ligament. 

T^e object of the second stage would be to overcome the con- 
traction of the arch of the foot, which is maintained principally 
by the adapted shortening and contraction of the plantar fascia, 
the calcaneo-cuboid, and other deep ligaments connocting the 
tttraal bonea in their plantar surface. Tho plantar fascia may 
be divided, and the adapted shortening of the deeper ligaments 
must bo overcome by gradual mechanical extension, employed 
by some modified form of the Scarpa's shoe, such as that repre- 
Bentod in Fig. 20, in which the anterior portion of the 8ote- 
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plate moves in a direction upwards and downwards, by meaSfl 
of a cog-wheel placed beneath a transverse division in the so1»>j 
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plate at the posterior part, corresponding in position with the 
timyeiae tarsal joint in the foot. During this stage of treat- 
2Deiit^ the contracted condition of the tendo Achillis is turned to 
good account by the surgeon, as it renders the os calcis fixed, 
and thus affords a firm point of resistance to the uplifting force 
employed against the anterior portion of the foot, which has 
become displaced downwards and inwards from the transverse 
tarsal joint; a more important centre of motion than the 
ankle joint in severe cases of talipes equino-varus. In severe 
cases this is the most tedious and troublesome stage, as the fee 
from their paralytic condition, which frequently exists, are unable 
to bear the necessary amount of pressure, and very intractable 
ulceration readily follows any undue pressure, so that frequent 
adjustment and much ingenuity and attention in padding are 
necessary. Moreover, it is of the utmost importance to con- 
tinue this part of the treatment until its objects are fully 
accomplished. 

TTie object of the third stage is to overcome the contraction of 
the tendo Achillis, and the elevation of the os calcis produced 
by it, so that the heel may be brought fairly in contact with 
the ground in walking, and flexion of the ankle joint established 
to its natural extent. 

As I have found by dissection that in these cases, however 
severe, the elevation of the os calcis is much less than 
would be supposed by the external appearance of the foot, and 
the extent to which the heel is raised from the ground ; and 
that the deceptive appearance in this respect is due to the foot 
being bent upon itself from the transverse tarsal joint, as re- 
presented in Figs. 8 and 9 ; there is, therefore, much less to be 
accomplished in the third stage of treatment, than might at 
first be supposed. In many cases, it will be found that 
the contraction of the tendo Achillis has been overcome during 
the second stage of treatment, by the mechanical force em- 
ployed against the anterior portion of the foot, so that division 
of the tendo Achillis is unnecessary ; but generally it will be 
necessary to divide this tendon, in order to obtain the full 
amount of flexion at the ankle joint. 



TAJJPES EQUTNO-VALGnS. 

A certain amount of eversion of tlio anterior portion of tl 
foot coexisting with contraction of the tendo Achillis and el 
vation of the heel ia the characteristic of tiiia deformity. It i 
thtrcfore, a compound variety of talipes equinus and talip 
valgus ; but it cannot be considered as the opposite condition 
equino-varus, liecause whilst in the latter deformity elevatii 
of the heel is the predominant condition; in talipes equia 
valgus, the elevation of the heel is very slight, and eversion 
the foot is the predominant condition, us exhibited in the a 
companyiiig wood-cut, Fig. 21. 
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Equino-valgus is, in fact, hut a slight modification of talipi 
valgus, and a certain amount of contraction of the tendo AcMlU 
is so constantly present in all the more severe forms of talipe 
valgus, whether of congenital or non-congenital origin, that 
this deformity will be again adverted to when the general and 
specific characters of talipes valgus are described. We shall 
then particularly draw attention to the influence of a coutr 
condition of the tendo Achillis, in modifying the external f 
of the foot when a disposition to eversion exists ; and it 
be seen that the pathology and treatment of this compoin 
variety are essentially the same as in the so-called simple for 
talipes valgus. 



CHAPTER VIII. 

COKOEyiTAL TALIPES VARUS. — EXTERNAL CHARACTERS IN 

THE INFANT AND ADULT.— EFFECTS OF THE DEFORMITY.— 

MORBID ANATOMY IN THE INFANT. 



The form of congenital club-fool mofit frequently met with, 
and to which both niodeni and ancient writers have more ea- 
jMscially directed their attention in Talipes varn*, which we will 
now proceed tu describe. 

The external characters of this deformity vary considerably 
in the infant and adult, according to the extent to which the 
foot has been used in eustaining the weight of the body in pro- 
gression. The original severity of the deformity will also 
determine considerable differences in the external characters; 
but we shall not, on this account, subdivide the deformity into 
three or four grades or degrees, aa adopted by some writers. 
I propose to draw the description from well marked eases in the 
infant, and in the adult, making allusion to the deviations in 
cases of extreme severity, and of the slighter forms frequently 
met with. 

ICxtemal character/! of Talipes varus in the infant. The ex- 
ternal characters in a severe case of congenital varus in an 
infant, such as that represented in Fig. 23, are, 

1st. The anterior portion of the foot is turned mwards, and 
in this direction forms a right angle with the leg. 

2nd. The sole of the foot looks directly backwards, and the 
dorsum directly forwards. 

3rd. The inner border of thn foot looks directly njiwurds, 
and the outer border directly downwunlK. 
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4th. TIk' foot is sliortened principally l>ecaii6C it is K-ut 
laterally upon ilself, fbe angle of 
'"*■ ■ flexion corresponding to the great trans- 

verse tarsal joint in front of the astra- 
galus and OS calcis; the Bhurleaing 
also ill part depends upon defective 
growth, all the bont-a of the foot, iii 
a casu of congenital varus, being a Httk 
below the natural size at the period nf 
birth. 

5th. The heel appears very smali 

"^"Si^' Td'KJ ""till!' *" ^"^ misshapen, and the skin remaJM 

thin and delicate; the tuberosity of 

the OB calcis can bu felt with difficulty, owing to ^e neorlf 

vertical position assumed by this bone. 

6th. The internal ninlleolus is less prominent than natiir^, 
and often difficult to be felt, being to some extent concealed 
by the navicular bone in its displaced position. The external 
nialleoluB is as prominent as in a healthy foot, and not at 
ail displaced, although it has the appearance of being more 
downwards and backwards than natural, owing to the genenl 
distortion of the foot. 

7th. TTie turface on the dorsal aspect of the foot 18, more oT 
less, irregular, partly from the prominence of aume of the 
tarsal bones— especially the head of the astragalus and anterior 
extremity of the oa calcis— and partly from the constant exiBt- 
anco of an irregularly triangular depression, corresponding to 
the oblique neck of the astragalus, the outer surface of whicli 
looks almost directly forwards, and can easily be felt. 

In such a case as that above described, the foot cannot be 
restored to its natural form and position by manipulation; bat 
its anterior portion can always bo drawn a little, sometimes 
nearly halt-way, towards the median line of the leg ; the o» 
calcie, however, is always held rigidly in its oblique position. 
When the anterior portion of the foot is partially drawn towards 
the median line of the leg, the skin on the convexity app^irs 
to be considerably in excess, and hangs loosely on the foot. 
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Id one case which came under my care in the year 1852, and 
i> related in the Appendix, Case X, this redundant ekin ou 
the oater anrface of the foot wae diasected off by a surgeon, in 
tlie hope of producing Buch an amount of contraction by the 
cksQii, aa would overcome the tendency to inversion, and 
liu cure the deformity ; hut I need hardly say that this 
nmpletely failed to effect the desired object, and that it was 
necessary to divide the contracted tendons before the deformity 
wnld be cured. 

According to the severity of the case, so will the external 

duncters be variously modified. In slighter cases than already 

•fescribed, all the characters above enumerated are proportion- 

•blj less marked, and the foot can in some instances be twisted 

quite into its natural form and position, the heel also des- 

ceadbg. 

/« tiufre tevere cases than already described, the inner edge 

of the foot, instead of forming a right angle 

"* with the leg, may be drawn upwards, so as 

to form an acute angle with it, or even 

be in contact with the inner side of the leg, 

as represented in Fig, 24. The great toe 

is often widely separated from the second 

toe, in consequence of the continued action, 

and adapted shortening of the extensor 

poUicis muscle, and probably also of the 

abductor pollicis. 

In severe cases, the foot is sometimes 
nhortened to an increased extent by a rigid contraction of 
tlie plantar fascia, which produces a deep transverse depres- 
sion in the sole of the foot. There are some comparatively 
rare cases in which this rigid contraction of the plantar fascia 
is the predominant condition, the inversion of the foot being 
'•iglit, and the os calcis not materially elevated. 

lo reference to the prognosis and result of treatment, the 
werity of a case is to be judged of, not so much by the 
*^'*nial form of the foot, or whether it approaches, more or 
'^^ to a right angle with the leg, but by the amount 
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of resistanci? offereil to the reatoration of the foot by manipul 
tioii to ita natural form and position. This resistance, or 
rigidity, as it is generally termed, arises from contraction and 
adapted shortening of the muBclus and ligaments, conditions 
which are found to exist in every degree of severity at the 
period of hirtli, hut do not constantly bear a definite relu- 
tion to the external deviations in form. Some apparently 
severe cases in the infant are very flexible, whilst others, 
presenting the same external appearance, are extremely rigid 
and unyielding. 

This rigidity is probably in proportion to the early period of 
gestation at which the muscular contraction producing the dc-- 
fonnity has taken place, and after birth this steadily incre&sea^ 
with age, bearing a pretty constant relation to the extenidfl 
form of the foot. ^H 

Eieternal characters of congenital Talipes varus in the adult 
After the congenital clulvfoot has been used for several years 
in sustaining the weight of the body, and in progression, the 
external characters, become materially modified, and the general 
appearance of the foot in a severe adult case are well exhi- 
bited in Figa. 25 and 26. 

In the first efforts of the child to walk, the weight of tht 
body, instead of being transmitted to the ground through ibe 
arch of the foot, so perfectly and beautifully adapted by natun; 
' to receive it, is thrown upon its outer border, or fifth meta- 
tarsal bono ; this gradually yields in a direction backwards. 
BO that after a time the child walks completely on the dorsum 
of the foot, and the more confirmed characters of the deformity, 
aa seen in the adult, progressively become developed. Two 
important modifications in the external form of the foot result. 

Ist. The aspect of the sole of the foot looks upwards and 
backwards, as shown in Fig. 26, and' the dorsum is directed 
downwards and forwards, as represented in Fig. 25. 

2nd. A deep longitudinal furrow is gradually formed in the 
sole of the foot, as shown in Fig, 2(i. This takes place in 
I consequence of a narrowing of the transverse arch of the fuOLfl 




real lionce, and an approximation of the latter to the ineta- 
hone of the great toe, but this displacement is loss 
I would be supposed j in the dissection of a severe adult 
, represented in Figs, 35 and 36, this deviation existed 
nly to a slight extent. 

During the growth of the foot in its defonoed position, the 
diminution in its Ungtk becomes more conspicuous ; this depends 
upon two causes. 

iBt. The bending of the foot upon itself laterally in the direc- 
tion of ita length. The peculiarity of this movement, by which 
the sole of the foot is brought into an opposite relation with 
the lateral aspect of the os calcia, will be further described, and 
2nd. The adapted atrophy, and shortening of all the muscles, 
fascia and ligaments in the sole of the foot, by which the de- 
formed position is rendered more rigid and coDfirmed during 
growth. 

The production of a de^ depre»sion passing obUqueft/ across 
the sole of the foot at its posterior part, or about the junction 
of the middle with the posterior third of the foot, as shown in 
Fig. 26, results i'rom this peculiar Sexion of the anterior [jortion 
of the foot The longitudinal depression terminates posteriorly in 
lUs obliquely transverse depression, the degree in which they 
afe both developed corresponcUng to the severity of the case. 
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The two deep fiirrowB, one taking a longitudinal, and tho 
other an obliquely transverse direction, are at once diagnostic 
of the congenital nature of the affection, and may with certainty 
be relied upon. In non-congenital cases, they are either ab- 
sent, or but slightly marked. 

Tlie heel in adult cases of congenital varus remaina of Bmall 
size, and to external appearance imperfectly developed, tho 
skin retaining its fine delicate appearance and thin texture, 
without acquiring any of the ordinary characters of the skin of 
the heel when subjected to uao ; and the thick cushion of fat, 
naturally existing in this situation, is but imperfectly formed. 

Cushion on dorsal surface of foot. In cases of congenital 
varus, it has been shown that after the font has been used in 
progression, and its deformity consequently increased, the 
weight of the body has to be sustained by the dorsal surface 
of the foot, where the hones are only covered by delicate skin, 
and a littlo cellular tissue, and, therefore, but ill-adapted to 
resist the influence of weight and pressure. Under these cir- 
cumstances, a compensative effort of nature is made, and a 
thickened mass of condensed cellular tissue forms in this situa- 
tion ; the skin also becomes considerably thickened, and covered 
by an abundant horny cuticle, which together form a pad or 
cushion on the dorsum of the foot, and protect the bones and 
diminish the inconveniences of weight and pressure. 

Between this cushion and the surface of the tarsal bono, a 
large bursa is generally formed, and by the accumulation of 
fluid in its cavity sometimes enlarges the cushion to a very 
inconvenient size. This compensative provision is very inade- 
quate to the requirements of the part, and, moreover, is attended 
with peculiar disadvantages, such as cutaneous and bursal 
inflammation, liable to be followed by a most intra*)table ul- 
ceration. 

Atrophy of the leg. Beyond the essential and acquired ex- 
ternal characters of the foot, it may bo stated that in 
cases of congenital varus, although at the time of birth the 
leg is well developed, and the muscles in most cases healthy 
and nearly of their natural size; yet as ago advani'ee, the 
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growth of the limb below knee is defective in every respect, 
80 that in the adult, or even in youth, the leg below knee pre- 
sents the appearance of an atrophied or dwindled extremity. 

h one case, that of a gentleman, aged 26, who suflFered from 
congenital varus of the right foot, represented in Figs. 25 and 26, 
the leg at the most prominent part of the calf, which is always 
n»uch higher than in the normal state, and in this leg corres- 
ponded to the tuberosity of the tibia, measured in circiunference 
only eleven inches and a quarter; whilstthe opposite leg measured 
fourteen inchesin circumference atthemost prominent part of the 
cal^ which was three inches below the tuberosity of the tibia. 
The muscles in the adult are therefore much below their natural 
^ in consequence of defective growth. In the patient alluded 
^ the thighs were very nearly of the same size, but in some 
<swe8 a marked difference is observable in this part also. 

The length of the club-footed leg in the adult is usually 

^mewhat diminished, in consequence of its defective growth 

helow knee, and shortening, to the extent of half-an-inch or an 

inch is frequently seen. In the case above adverted to, the leg 

W2» half-an-inch shorter than the opposite limb. 

Lameness and other inconveniences from clvb-fooU A certain 
amount of lameness necessarily results in severe cases of con- 
genital talipes varus from the absence of any motion at the 
ankle joint ; and also from the altered form of the foot which 
affords a very insecure base of support. When one foot only 
is affected, the amount of shortening always present in the 
adult contributes to the lameness. 

The peculiar mode of walking when both feet are affected, 
arising from the necessity of lifting one foot over the other we 
are all familiar with, as sufficiently numerous examples of this 
frightful deformity are still frequently to be seen in the streets 
of this metropolis. 

In severe adult cases, it is worthy of remark that the lame- 
ness is diminished by the retroverted position of the foot, and 
that it is somewhat increased after the cure of the deformity, 
^ess free motion, which cannot always be accomplished, be 
obtained at the ankle jouat. 
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At younger ages, free motion at the ankle joint is obtained 
the natural extent, and the lameness completely removed. 

In the earlier years of life, the inconveniences which spring 
from club-foot are frequently insignificant. Boys generally 
walk pretty well with these feet, and are often as active, ami 
can even walk as far as other boys ; but from the anticipation 
of inconveuieucea, they are amongst the poor usually brought 
np to sedentary occupations, such as tailors, shoemakers, Ac 
Men with club-feet who have followed agricultural p^^ 
suits for many years, are occasionally seen continuing their 
labours without inconvenience, although as age advances, verj 
serious inconveniences generally arise, more especially if the 
individual should become stout, or the general health fail. The 
feet become tender after very little walking; all sorts of boots 
are tried, hollowed internally so as to diffuse pressure, and re- 
lieve the tender feet, and constructed externally so as to widen 
the base of support, in shape often like a horse-shoe, and, in- 
deed, in the country common horse-shoes are frequently fas- 
tened on to the leather sole of the boot- 
There is a special liahility to inflammation in the hur»a and 
cushion of condensed cellular tissue, described as generally ex- 
isting on the dorsum of the foot, and ui>on which the indi- 
vidual treads. This frequently terminates in a tedious and 
destructive process of ulceration from the defective nutrition 
in these club-footed legs, as well as from the peculiarity of the 
structure affected. 

These ulcers are extremely difficult to heal, and they fre- 
quently continue for years, resisting every method of treat- 
ment. Crutches then become necessary, and the patient has 
not only a useless leg, but one that is both biu^ensome and 
troublesome. 

Under the above circumstances, amputation has been occa- 
sionally performed. The specimen of congenital talipes varas 
dissected so as to exhibit the relative position of all the tendons, 
now in the Royal College of Sargeons, and from which Figs. 
34, 35, 36 are taken, was amputated nearly twenty years 
ago by the late Mr. Ayres, of the Wands worth-road, in cons»', 
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'l^K'hCi: of the intractable ulceration wliicli existed on the 
/ 'Wiuji of the foot, and which, for a year or two previon.sly, had 
}■ resisted all attempts to heal it. The woman, aged about thirty,was 
a iaundress, and no doubt a wooden leg would have been much 
more useful to her than the foot in this condition. The ampu- 
tation was performed at her request, but unfortunately she died 
after the operation. 

"Within the last three years," (1843,) says Dr. Little,* 
" amputation has been performed in this metropolis for the re- 
moval of talipes varus in cases in which ulceration did not exist." 
EffecU of Hie deformity upon the mind. There can be no doubt 
that the existence of any physical deformity frequently exerts 
a most important influence upon the moral condition and cha- 
racter of the individual afl9ict«d, materially modifying the na- 
tural disposition, and altering the habits of life. This is per- 
haps more conspicuou$ in the congenital deformities, and hence 
it is most frequently in connexion with talipes varus that such 
results have been observed. 

It has generally been supposed that the existence of conge- 
nital talipes varus exerted an unfavorable influence upon the 
highly susceptible mind of Lord B}Ton. In more than one in- 
stance I have mvself witnessed some of the worst of these moral 
effects, in individuals who have on account of their deformity 
withdrawn themselves from the societv in which, by birth and 
education, they were intended to move, and by their accom- 
plishments they would have adorned. 

Such ill effects, however, do not always result from the in- 
fluence of deformity, but, on the contrary, sometimes it appears 
to stimulate the cultivation of the highest qualities of the mind, 
of which many instances could be adduced among philosophers, 
statesmen and artists, who are known to have been deformed. 

MORBID ANATOMY OF COXGENIT.\X. TALIPES VARUS. 

General observations. The external examination of the foot 
lias been the chief foundation for much that has been wTitten 
^n the morbid anatomy of congenital talipes varus. Some 

* " On Deformities," p. 268. 
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accounts have evidently been written from the dissection of 
non-congenital cases ; others from old adult specimens, in 
which the essential and acquired changes have not been dis- 
tinguished ; a few accounts have been drawn from dissections 
of the deformity, both infantile and adult, but the examinations 
appear to have been very superficially conducted. 

The account most generally received in this country, chiefly 
by the influence of the writings of Dr. Little, is that of Scarpa, 
which has also been generally followed by continental autho- 
rities; but in some of its essential points, this account does 
not agree with the result of my dissections ; for instance, in 
numerous examinations which I have made of foetal and in- 
fantile specimens of talipes varus, I have constantly found a 
decided malformation of the astragalus, the nature of which 
and its mode of production will be described. 

The existence of any malformation of the astragalus, except 
that acquired by the persistence of the deformity, and the use 
of the foot in advancing age, is not admitted by Scarpa ; but^ 
on the contrary, he rests his theory of the curability of club- 
foot in the infant, very much upon the perfect formation of 
this bone, as well as upon the comparatively slight displace- 
ment which he considers it to suff'er. In describing the position 
and conformation of this bone, Scarpa states,* " I have found 
that in children, even in the greatest degree of this deformity, 
the astragalus, compared with the other bones of the tarsus, 
is very little, or almost not at all inclined internally, or towards 
the internal malleolus, and that its anterior tuberosity, or the 
articular head of this bone, which, on the upper part of the 
foot, is received into the os naviculare, retains very nearly its 
natural direction and position with the tibia and the malleoli." 

These views of Scarpa are fully adopted by Dr. Little, who 
in the last edition of his work on Deformities, 1853, page 276, 
states : " As the opinions of Scarpa generally agree with the re- 
sults of the author's (Dr. Little's) experience, they are here de- 
tailed with less minuteness than their importance otherwise de- 
served. The conclusion to which Scarpa had arrived was, that 

* " Memoir on the Congenital Club-feet of CliiUlren," by Antonio Scarpa, Pavia, 
1803. Translated from the Italian by J. H. Wishart, Kdinburgh, 1818. page 13. 
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of the entire tarsal bones, the astragalus had suffered the 
smallest degree of displacement ; which alone proved the possi- 
lility of curing infantile talipes varus," and again, at page 277, 
lie remarks, " the accuracy of Scarpa's opinion has been dis- 
puted by succeeding writers, but the result of my observations 
of more than thirty specimens of varus, from subjects of dif- 
ferent ages, is to confirm the opinion of Scarpa, and add, that I 
have examined no preparation of varus in which each of the 
three facets of this bone, which articulate with the tibia and 
fibula, has not been in partial contact with the appropriate sur- 
face of these bones." 

In Febniary, 1852, I first described in a communica- 
tion to the Pathological Society, (see Vol. Ill of the Transac- 
tions, page 455), the morbid anatomy of talipes vanis as I 
found it in the body of a child which had lived only a few 
hours ; and in this account the deviations in form and position 
of the astragalus formed a conspicuous feature. When this bone 
represented in Fig. 27 B, was compared with an adult astragalus 
taken from a case of severe talipes varus in the Museum of St. 
Thomas' Hospital, see Fig. 37, the close resemblance between the 
fcetal and adult bones " in all the more essential points" was at 
once obvious. And yet in reverting to these observations, 
Dr. Little* observes " that Mr. Adams' description confirms the 
author's (Dr. Little's) opinion of the immaterial changes which 
the bones undergo previously to the use of the part." 

This is somewhat remarkable after I had endeavoured to 
prove that the foetal astragalus presented all the essential 
changes in form observable in the adult astragalus, and, there- 
fore, the deviations in form which all observers have noticed 
in the adult bone, were not the result of persistence of the 
deformity and use of the foot, as generally supposed, but 
essential conditions of the deformity at the time of birth. The 
accuracy of these observations I have had ample opportunities 
of proving, by the dissection of numerous foetuses in different 
museums and collections, and by post-mortem examinations 
iu several children who had died of infantile diseases while 

• Op. cli. papc 277. 
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under treatment for the deformity at the Orthopaedic Hospital— 

The results of my dissections are in several other points at- 
variance with those of Scarpa and other recognised authorities^ 
but while it is desirable to note the erroneous conclusions aiv 
rived at by Scarpa, and since perpetuated, there can be no 
doubt these opinions have been of essential service in support- 
ing the asserted curability of congenital club-foot, in opposition 
to the theories of osseous malformation, from defective develop- 
ment, &c. 

A good account of the various opinions held by the older ana- 
tomists and surgeons, is to be found in Dr. Little's work. 
Without entering more fully upon this interesting part of our 
subject, let us proceed to a detailed account of the anatomy of 
talipes varus, as I have met with it on dissection in the foetus 
and infant. The description of the anatomical changes in the 
adult must be drawn partly from such specimens as exist in our 
museums (few and bad as they are for the purpose, in conse- 
quence of their having been macerated) but chiefly we shall 
rely upon the dissected specimen represented in Figs. 33, 34, 
and 35, and which has been previously adverted to as the only 
specimen known in this country from which the morbid ana- 
tomy in the adult can be demonstrated.* 

So importiint does it appear that we should accurately deter- 
mine the essential and acquired conditions in the morbid ana- 
tomy of this deformity, that I propose to descril^. 

1st. The deviations which essentially belong to the deformity 
at the period of birth, and the abnormal condition of the mus- 
cles occasionally met with at that period, and 

2nd. The superadded or acquired conditions met with in the 
adult. 

The description will be drawn from a well marked case of 
the deformity in the infant, and in the adult ; in examining 
the slighter forms of this affection, therefore, conditions will be 
met with, which will approximate rather than exactly corres- 

* Mr. Partridge has presented to tlie CoUege of Surgeons, since the present 
Eseay wa« written, two specimens of congenital talipes varus in tlie adult, which 
will be again adverted to when the adult deformity is described in Clmpter X. 
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pond to those now described. This course is deemed prefer- 
able to the plan adopted by some authors, of describing three 
or four grades of the deformity, and each separately. 

Morbid AncUomy of Talipes-varus in tlie In/ant, 

The bones. — The following important deviations in the bones, 
in respect both of their position and form, present themselFes 
at the period of birth. 

Oa ca/m.— This bone is altered in position to an extreme 
degree, but its deviation in form is slight ; in severe cases it 
occupies a very oblique, almost a vertical position, from it« 
tuberosity beingdrawn upwards by the gastrocnemius and soleus 
muscles. Its direction is also somewhat changed laterally, the 
anterior extremity of the bone being directed obliquely forwards 
and inwards, and its tuberosity inclined towards the fibula 9l^ 
pect of the leg, and in severe cases it is found in actual conta^^t 
with the fibula. This was the case in the fretal specimen I di»^ 
sected and described in VoL IIL of the Transactions of the 
Pathological Society, and from which the astragalus represented 
in Fig. 27, B was taken. 

In form, the os calcis is also somewhat altered], V»eing regu- 
larly arched in the direction of its length with the convexity 
directed outwards, in adaptation to the cur^-ed position of the 
foot, but this deviation is not very obvious, except in severe 
cases. 

Astragalus, This bone is found, at the period of birth, to 
present several important deviations both in position and form- 
In position it is tilted obliquely forwards and downw^s, and 
to a certain extent displaced from its socket, in consequence of 
the altered direction of the os calcis and elevation of iu> tuber- 
osity ; so that the anterior third, or more, of the superior articular 
facet, or trochlea, of the astragalus is thrust on to the dorhuiu of 
the foot, where it is covered only by the tloufrsiVA aux^snor 
portion of the capsular ligament of the ankle joint and the Mu, 
Fig. 27, B, 2 and 3 represent the degree of obliquity which this 
bone presents in a severe case, and sometimes it more nearly 
iipproaches the vertical position. 
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I have not detected any lateral inclination or rotation inward 
of the body of the astragalus in any case ; but^ contrary to wha 
might be expected, have observed that in every instance th 
body of this bone, or that portion which normally enters int 
the composition of the ankle joint is, to a greater or less extem 
rotated outwards, so that the external lateral articular facet i 
firmly in contact with the fibula, and appears to be somewha 
increased in size in consequence of its anterior portion bein 
extruded from the joint. The internal lateral articular face 
of the astragalus is scarcely to be traced, and in severe cases i 
not at any part in contact with the articular surface of the inne 
malleolus. Moreover, the line of the ankle joint, instead c 
being horizontal — when viewed from the front, after the join 
has been laid open— presents an oblique direction upwards, am 
outwards towards the fibula, corresponding to the rotation out 
wards of the astragalus. 

The astragalus presents several important deviations from it 
natural fonn, and these are observable in its head and ned 
its articular surfaces, and its posterior border, and are repre 

FIG. 27. 
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Fig. A, 1, 2, 8. represents a healthy fcetal astragalus, at the ninth niontli. in its snperior, i 
temal, and external asiifcts. 

]''ig. B, 1, S, 3, represents similar view's of a foetal astmgalus. at the ninth month, fhnn a case 
tovtre talipes varus. The child was bom with spina bitidu, and lived only a few hoars. The<rf>I 
quity of neck of astra'^ilus, and hitcnil aspect of head of tlds Uotic arc well shown hi Fig. b, I. 
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sented in Fig. 27, B, 1, 2 and 3, in contrast with the three cor- 
responding views of a healthy foetal astragalus. 

The neck of the astmgalus^ see Fig. 27, B, 1, instead of being 
continued directly forwards, as in the healthy bone, Fig. 27, 
A, 1, inclines abruptly inwards towards the inner malleolus, 
forming an obtuse angle with the body of the bone. Its length 
also is apparently increased, but this depends upon the altered 
relations and imperfect development of the articular surfaces, 
rather than upon any real increase of this portion of the bone. 

The articular head of the astragaliis does not present a regu- 
larly convex surface looking directly forwards, as in the healthy 
'^c;buthas an antero-lateral aspect. In a severe case, the 
articular surface of the head of the astragalus is divided into 
two articular facets, at nearly right angles to eacli other, and 
separated by a distinctly angular ridge, as represented in Fig. 
^7, B, 1 ; one surface, the larger, looks directly inwards and ar- 
ticulates with the displaced navicular bone ; the other looks di- 
'^tly forwards and downwards, and is left exposed on the 
"<^f8um of the foot by the altered position of the navicular bone, 
*^J is covered only by the elongated portion of the ligament, 
''orally passing from the neck of the astragalus to the edge 
^^ the navicular bone. 

The lateral articular facets of the astragalus present some 

''^portant abnormal conditions in respect both of position and 

^*^iJi. They are both partially extruded from the ankle joint, 

^^*d appear in front of the malleoli in consequence of the altered 

f*^*5sition of the astragalus ; and the articular cartilages are some- 

^^^Uat extended backwards towards the posterior border of the 

The external articular facet is well developed, and appears 

^^ be somewhat larger than natiiral, from the posterior exten- 

^^vju above adverted to. It is also to be observed that this facet 

^*=* inclose adaptation with the fibula, in consequence of a slight 

^^^unsverse rotation outwards of the body of the bone. 

The internal articular facet is very imperfectly developed, 
'^^d in a severe case is represented only by a small and imper- 
^^*^'tly defined plate of cartilage, close to the posterior edge of 
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the bone, ae shown in Fig. 27, B, St. In contrast to thu relation 
between the external articular facet and the fibula, it must be 
especially noticed that there in only partial and voiy imperfect 
contact between the inner malleolus and the corresponding ti- 
ticiilar surface of the astragalus. 

The superior articular surface of the astragalus is partially 
extruded from the socket of the ankle joint, and exposed on the 
dorsum of the foot. This surface is also elongated by the ar- 
ticular cartilage, extending quite to the pogterior edge of the bone, 
which is thin, attenuated, and wedge-shaped, as seen in Fig. 
27, B, 3, instead of being obtusely rounded, as in Fig. 27, 
A, 3. 

In consequence of the oblique, or nearly vertical position of 
the astntgalus, only the posterior two-thirds, or less, of its sn- 
perior articular surface enters into the composition of the ankle 
joint This portion is flattened and separated from the ex- 
truded anterior portion by a distinct transverse line or ridge, 
an angle as it were, formed by the junction of two surfaces, 
the planes of which are in different directions. 

All the peculiarities above described in the foetal astragalos 
especially in reference to the obliquity of the neck, and lateral 
aspect of the head of this bone, may be seen more distinctly 
marked in an astragulux with the navicular bone attached, see 
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Tig. ii. I removed this bone from the body of a child aged 
«ii years, who died in the Middlesex Hospital of scarlet fever, 
in Jane, 1855, having been under treatment for the deformity 
at Um Orthopaedic hospital under Mr. Lonsdale. 

So far as the external appearance of the foot was con- 
cened, it had been brought pretty nearly, although not quite, 
into its natural position. Upon dissection, I was surprised to 
find that the position of the navicular bone had been so littlu 
altered, evidently in consequence of the adapted ligamentous 
shorteniag which held this bone pretty firmly in contact with 
the bead of the astragalus. Considerable movement, how- 
ew, nag permitted between the navicular bone and the head 
of (he astragalus ; but time and growth would be required to 
render this increased amount of motion available, and the 
improTed form persistent. 

The altered relations of the astragalus to the navicular bone, 
and the deviation of the anterior two-thirds of the foot from 
the transverse tarsal joint — the great centre of motion in talipes 
varus— are well exhibited in Fig. 29, drawn from a specimen of 
talipea varus in a fuetua of about the seventh month. 
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tho l>one, ae bIiowd in Fig. 27, B, 2. Id contrast to the relation 
between the external articular facet and the fibula, it must be 
especially noticed that there is only partial and very imperfect 
contact between the inner malleolus and the correspouding n- 
ticiilar Burfitce of the astragalus. 

T/ie superior articular surface of the astragalus is partially 
extruded from the socket of the ankle joint, and exposed on tlie 
doFBiuii of the foot. This eurface is also elongated by the ai^ 
ticnlar cartiltige, extending quite to the jwgterior edge of the bone, 
which is thin, attenuated, and wedge-shaped, as seen in Fig. 
27, B, 3, instead of l>eing obtusely rounded, as in Fig. 27, 
A. 3. 

In consequence of the oblique, or nearly vertical position of 
the astragalus, only the posterior two-thirds, or less, of its ea- 
perior articular surface enters into the composition of the ankle 
joint. This portion is flattened and separated from the ex- 
truded anterior jKirtion by a distinct transverse line or ridge, 
an angle an it were, formed by the junction of two surfaces, 
the plaues of which are in different directions. 

All the peculiarities above described in the foetal astragalus 
especially in reference to the obliquity of the neck, and lateral 
aspect of tlie lieail of this bone, may be seen more distinctly 
marked in an astragalus with the navicidar bone attached, see 
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Fig. 28, I removed this bone from the body of a child aged 
eii jeare, who died ia the Middlesex Hospital of scarlet fcvor, 
in June, 1855, having been under treatment for the deformity 
at the Orthopedic hospital under Mr. LooKdulc. 

So far as the external appearance of the foot was con- 
cwned, it had been brought pretty nearly, although not quite, 
into its natural position. Upon dissection, I was surprised to 
find thiit tlie positioti of the navicular bone had been so little 
altered, evidently in consequence of the adapted ligamentous 
shortening which held this bone pretty firmly in contact with 
the head of the astragalus. Considerable movement, how- 
ever, was permitted between the navicular bone and the head 
of the astragalus; but time and growth would be required to 
KoAet this increased amount of motion available, and the 
unproved form persistent. 

The altered relations of the astragalus to the navictdar bone, 
w»"i the deviation of the anterior two-thirds of the foot from 
the transverse tarsal joint — the great centre of motion in talipes 
varus— are well exhibited in Fig. 20, drawn from a specimen of 
••lipiiB varus in a foetus of about the seventh month. 
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but presents no material deviation in form. This bone is drawn 
inwards and upwards by the tibialis posticus muscle directly, 
and by the tibialis anticus and extensor-proprius-pollicis mus- 
cles indirectly, so as to bring its inner border, or tuberosity, im- 
mediately under, and in contact with the inner malleolus. 

The navicular bone in its displaced position articulates with 
the lateral articular facet of the head of the astragalus, and 
therefore holds a lateral, instead of anterior position with re- 
spect to the astragalus ; in fact, the long axes of these bones are 
parallel instead of being at right angles to each other. The long 
axis of the navicular bone is therefore parallel with the long axis 
of the leg, instead of being at right angles to it. The peculiar 
position of this bone does not result from a movement of trans- 
verse rotation, as described by Scarpa and other authorities, but 
I'rom the vertical, or nearly vertical, position assmned by the 
astragalus. This will be shown when the deviations, and their 
mode of production, in the adult foot are described. 

Tlie cuboid hone presents no material alteration either in po- 
sition or form. In all my dissections, I have observed with some 
surprise that this bone suflfers very little, either in displacement 
or alteration of form, even in severe cases of varus in the foetus 
or infant. In explanation, however, it may be remarked that 
tliere is no muscular force exerted directly upon this bone, and 
the laterallv flattened condition of the inner side of the head of 
the astragalus, together with the obliquity inwards of the os 
cak'is, permit of such an adaptation of parts as to render dis- 
placement of the cuboid bone unnecessary to the production of 
varus, as it occurs in the infant. 

In the adult, the deviations of this bone are considerable. 

The cuneiform and metatarsal hones are not altered in their 
normal relations to each other, or to the navicular and 
cuboid bones. The inverted position the anterior part of the 
foot holds with respect to the leg, and which constitutes the 
most conspicuous character of talipes varus, mainly depends 
upon the altered position of the na\icular bone, os calcis, 
and astragalus, aided by the adapted alterations of form 
above described. Anv material deviations in the cuneiform and 



TALIPES VARUS IN THE INFANT. 139 

metatarsal bones in the infant^ are therefore not to be expected. 

Malleolu It is of importance to determine the position and 
form of the malleoli in infantile varus, because, as Dr. Little* 
states, "the inward inclination of the fore part of the foot which 
constitutes the difference between talipes varus and talipes 
equinus, has by Stromeyer been attributed to deficiency of the 
inner malleolus, Delpech and Cruveilhier are likewise of opinion 
that this cause also greatly contributes to the maintenance of 
talipes varus. The author (Dr. Little) has never observed in 
fetal or adult instances of dissected talipes varus, any material 
deficiency of this process." 

It should be remarked that Stromeyer considered contraction 
ofthe muscles of the calf to be the immediate cause of both 
these distortions ; equinus resulting, if it occurred at a late period 
of uterine existence, when the internal malleolus was fully 
formed, and varus if the contraction occurred at an earlier period. 

Dr. Little also observes at page 274, thatf " Paletta finding 
the internal malleolus deficient in size, concluded this to be the 
c»nse of the foot being drawn inward by the adductor muscles." 

The inner malleolus has never, in any of my dissections of 
fcetal or infantile sixjcimens, been found deficient in size, or al- 
tered either in position or form ; but in the bones of a severe 
*dult case of varus in St. Thomas' Museum, described by me 
in Vol. m of the " Path. Soc. Trans.," and from which the as- 
tragalus represented in Fig. 37, is taken, the inner malleolus 
*s seen to be much shorter than natural, and presents inferiorly 
* flattened surface, with an articular facet, which articulated with 
the navicular bone. This deficiency of the inner malleolus, 
f^fore, I regard not as an essential, but as one of a series 
of acquired or superadded conditions met with in the adult. 

The diminished prominence of the inner malleolus in cases 
^finfantile varus, depends upon the displaced position of the 
'^Wcular bone, which is drawn inwards and upwards so far as 
to be in contact with the malleolus, the relative external promi- 
^nce of which it therefore diminishes, and in severe cases, the 

* Op. eii , page 6. 

t Exenritationes Putliologiofe Mediol. 1820, page 138. 
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outline of this process cannot be determined by external exami- 
nation. 

The normal size of the inner malleolus in the infant is made 
evident by dissection; but it is also proved by this process as- 
suming its natural degree of external prominence diu-ing the 
treatment for the deformity. This it does very quickly in in- 
fantile cases, after division of the posterior tibial tendon, when 
the ligamentous rigidity is not considerable, but more slowly in 
proportion to the existence of this rigidity. The increasing 
prominence of the inner malleolus during treatment, depending 
upon the degree of replacement of the navicular bone, is always 
a favorable indication as to the result of the case. 

The transverse relations of the malleoli^ with respect to the 
shaft of the tibia, are unaltered in infantile cases, although when 
the deformity is severe, it appears from external examination, 
as Scarpa* observes, " as if the two bones of the leg had been 
turned in such a manner, that the internal malleolus is carried 
forwards, and the external backwards." I agree with Scarpa in 
considering this condition to be rather apparent than real in in- 
fantile cases ; and to me it appears to depend upon the oblique 
direction of the os calcis, the tuberosity of wiiich inclines to- 
wards, and, in severe cases, is in contact with the fibula ; thus the 
inner malleolus is apparently more forward than natural. In 
severe adult cases, a twisting of the lower extremity of the tibia 
and consequent alteration in the transverse relations of the mal- 
leoli does occur to some extent. 

With respect to the bones, then, it must be borne in mind 

1st. That the OS calcis and astragalus each occupy an oblique 
and, in severe cases, almost a vertical position. 

2nd. That the astragalus is materially alt<ired in form as 
well as in position ; its neck passes obliquely inwards ; and 
the articular surface of the head of this bone, instead of looking 
directly forwards, is turned towards the inner malleolus, and 
has therefore an antero-lateral aspect. The head of the astra- 
galus may be said to present in severe cases two articular 
facets ; one the larger, looking directly inwards, and articula- 

• op, cit; page 6. 
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ting with the navicular bone ; the other, the snialler, looking di- 
rectly forwards, and exposed on the dorsum of the foot, in con- 
sequence of the displacement of the navicular bone. The pos- 
terior border of the astragalus is extremely attenuated and 
wedged in between the elevated os calcis and the posterior edge 
of the articular surface of the tibia. 

3rd, That the navicular bone is displaced and drawn upwards 
and inwards, so far as to come in contact with the inner mal- 
leolus, and holds a lateral relation with respect to the head and 
neck of the astragalus. 

4th. That the cuboid bone, although altered in its axial rela- 
tions, is not materially displaced from its articular connexion 
^th the 08 calcis. 

5th. That the normal relations of the cuneiform and metatarsal 
bones are maintained with resjject to each other as well as with 
the navicular and cuboid bones, and in consequence of the dis- 
placement of the navicular bone they are placed at right angles 
laterally with respect to the leg, and contribute most to the 
general appearance of inversion of the foot. 

The point of the greatest novelty and interest in tlie descri])- 
tionjust given, refers to the alteration in form of the foetal as- 
tragalus, which in every specimen examined, I have found to 
D^niore or less marked, according to the severity of the case. 
It may therefore be looked upon as an established fact, that in a 
8<ivere case the astragalus is considerably malformed at the 
Nod of birth. 

With resjKJct to the cause of this malformation of the astra- 
P^lus it appears to me, that if w^e look at all the abnormal con- 
ditions present in the defonuity, there is little reason for sup- 
Wng it to depend upon any defective power of development 
ii^the bone itself; but, on the contrary, there appears to be suf- 
ficient evidence for believing that the maUbrmed condition of 
^"C astragalus is determined by the malf)osition of two of the 
*^ne8 with which it articulates, viz., the navicular bone and the 
^8 calcis; and that its altered form is in evident adaptation to 
tie altered position of these bones. 

This would appear to be the explanation, and it may be siqr 
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pnsed with reason, that the astragalus in its cartilaginous state 
having only ao 088C0118 centre, would mould itself during 
latter part of its intra-iiterine growth, to the lateral position o 
the na^-icular bone, and to the elevated position of the os calci 
The altered form of the astragalus, therefore, I regard as AtM 
result, rather than the cause, of the deformity. 

Cartilage has been in my dissections constantly found in 
those portions of the articular surfaces of the astragalus which 
have either been extruded from, or may never have entered 
into, the composition of the ankle joint. The articular surface 
of the inner malleolus appears to be the only exception to this 'J 
in very severe cases. Cartilage has also, in every instance, beenl 
found on the exposed outer portion of the head of the astragalus, I 

These facts sufficiently evince the tendency of the astragalus. I 
to develop itself in accordance with its normal typical form. Th^l 
possibility of perfectly restoring the functions of the ankl^'] 
joint, and the astragalo-navicular joints, is also proved, at lent 
80 far as the bouea and their articular surfaces are concerned, | 
if their normal relative position be restored at an early period, f 

If this be accomplished, we may consequently infer that the a 
tragalus, during the subsequent period of its growth and ossifi- 
cation, will gradually assume its natural form. On the other 
hand, there can bo little doubt tliat the difficulty of restoring 
the functions of the joints, into the composition of which the 
astragalus enters, would increase in direct proportion to tho 
extent to which ossification of this bone has been allowed to J 
proceed in the deformed position. 

By the explanation now given, if it be correct, we are en»9 
abled to determine an important practical question, as tof I 
the period at which the ojierution for the cure of coDgenitstl 
talipes varus should be performed. 

In order that the astragalus may have the best chance of. 
assuming its natural form during the period of active grow 
and ossification in early infancy, the cause of its nia]fonn»< 
tion, viz., the abnormal position of the navicular bone aud oej 
calcia shouhi be removed at an early period. With this object 1 
in view, m wAl as fur oth^-r reasons connected with the condi- 
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tion of the muscles and ligaments, it is advisable that the 
operation be performed as soon after the first month from the 
period of birth, as the circumstances of the case permit, hav- 
ing special reference to the healthy condition of the cliild and 
mother. Practically I find that the most favorable time for 
operation, is when the child is about two months old. 



CHAPTER IX. 

CONGENITAL TALIPES VARUS CONTINUED— MORBID ANATOHY 

IN THE INFANT CONCLUDED. 

LiGA^fENTS. — The majority of writers have too little regarded 
the condition of the ligaments in cases of club-foot, nor has 
any allusion been made to the subject in some of the principal 
works on Orthopaedic Surgery. In Dr. Little's work, we have 
no description of any structural alterations in the ligaments, 
either in infantile or adult cases of club-foot ; and Mr. Tamplin* 
remarks. " The contraction of the ligaments does not apply to 
infants ;" and again at page 53. " The increased severity in an 
infont is dependent solely on the greater amount of contraction 
of the muscles themselves, not so, however in the adult. In these, 
the severity will be greatly increased by the contraction of liga- 
ments from position." 

Dissection teaches us that the ligaments contribute materially 
to the persistence of the deformity at all ages, and experience 
proves that the success of the treatment is considerably impeded 
by the resistance they oflfer to the restoration of the foot to its 
natural form, both in infantile and adult cases. 

The ligaments gradually adapt themselves in length and 
form to the altered position of the bones they naturally serve to 
connect, in proportion to the length of time the deformity has 
existed previous to birth, and also in proportion to the severity 
of the muscular contraction which determines the external form 
of the foot. This ligamentous adaption, or contraction, maintains 
the bones so firmly in the deformed position in severe cases at 
birth, that the foot cannot be restored to its natural fonn and 
position, even after division of all the contracted tendons. 

• Mr. fkiiiplin " On Deformities," page 45. 
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We may conclude then that the rigidity with which the foot 
IS held in its deformed position at birth depends not only upon 
muscular contraction, but also upon the extent to which the 
adapted shortening of the ligaments has taken place during the 
latter part of the intra-ut<3rine growiih of the bones. 

It is a well-known fact that club-foot sometimes occurs as 
early as the fourth month of pregnancy, and we have the evi- 
dence of Budolphi* that these distortions are occasionally wit- 
nessed in embryos of throe or four months, whilst Dr. Littlef 
tells us that he has anatomically examined several cases of 
talipes varus in four month foetuses ; and I have also made dis- 
Kctions of several specimens of varus in foetuses of about the 
fourth or fifth month. During the remaining five months of 
^'rine development, this process of adapted shortening, or de- 
fective growth, of some of the ligaments must be takiug place. 
Ill the cases in which there is good reason to believe that the 
deformity occurred at this early period, as for instance when 
talipes varus is ivssociated with spina bifida, the rigidity of the 
foot, from adapted shortening of the ligaments, is met with in 
*n extreme degree. 

In one case of this kind, I dissected in a foetus with 
talipes varus and spina bifida, and from which the astragalus, 
*^ig«27, was taken, the foot could not be restored to its normal 
position, even after division of all the tendons of the contracted 
'nuscles. The most obviously shortened and resisting ligaments 
^6re the deltoid on the inner side, the anterior portion of which 
prevented the navicular bone being drawn sufficiently outwards 
'^m the inner malleolus ; and the posterior ligamentous bands 
of the ankle joint, which prevented the os calcis being depressed 
^ its natural extent. All the ligaments in the sole of the foot, 
Ae calcaneo-cuboid, calcaneo-scaphoid, and the other ligamen- 
tous bands passing between the tarsal bones were also short- 
ened; and the plantar fascia was contracted and shortened to a 
^^7 market^ extent. The shortened condition of the deltoid 

*"Phy8iologie,"6te3 Biicli, page 323. 
^ Op. eU, page 270. 
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ligament is described by Mackeever,* who states that, in the 
talipes varus of an infant, in whom the scaphoid and internal 
cimeiform bones were drawn close to the internal malleolus, he 
could not abduct the foot until he had divided this ligament. 

As in all severe and rigid cases of infantile vanis, the state 
of adapted shortening of the ligamentous structures above de- 
scribed is found to exist ; so, also, are the opposing ligaments 
found to be elongated. The outer portion of the ligament passing 
between the neck of the astragalus and the navicular bone, is 
much elongated as it stretches over the exposed portion of the 
head of the astragalus. The anterior portion of the capsular 
ligament of the ankle joint is also elongated, as it stretches 
over the extruded portion of the superior articular surface of the 
astragalus. 

In the foetal specimens I have examined, the ligament pass- 
ing between the outer surface of the os calcis and cuboid bone, 
has not appeared to be materially elongated ; nor have any of 
the other ligaments on the dorsal or convex surfaces of the foot, 
although they become so at a later period. 

The ligamentous alterations I have described are only to be 
met with in severe cases of infantile club-foot, which are com- 
paratively rare ; and I would observe that we may judge of the 
severity of the case by the extent of the ligamentous rigidity, 
rather than by the external form. 

In many cases of this deformity which would be described 
as severe, judging from the external form, there is but slight li- 
gamentous rigidity, the foot being held in its deformed position 
by muscular contraction. In such cases, the foot can be carried 
half way or more towards its normal position, and the eversion 
of the anterior portion can always be carried comparatively fur- 
ther than the depression of the heel. In some cases of less 
severity there is no ligamentous rigidity, and the foot can 
be restored by manipulation quite to its normal position. In 
the latter cases, the deformity has probably taken place at a 
much later period of utero-gestation than the rigid cases pre-- 
viously described. 

• Edinburgh Medical Journal, Vol. 16, pnge 220, 1820. 
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Muscles.— As a general rule in slight, and even in mode- 
rately severe cases of congenital talipes varus, all the muscles 
are in a healthy condition, and developed to very nearly their 
normal size at the period of birth. Some defect in size, how- 
ever, exists in the contracted and permanently shortened 
muscles, and will be found in direct proportion to the severity 
of the case. 

In infants affected with club-foot of a moderate degree of se- 
verity, the legs do not appear smaller than those of healthy 
children. Yet, if the deformity be allowed to continue, the 
muscles, from their state of inaction, do not grow as in healthy 
Udi1>8, but remain of small size. 
' Iii several cases of severe infantile varus, in which adapta- 

tion of the ligaments has existed to some extent, whilst the as- 
toigalus exhibited in a marked degree the deviations in form 
above described— thus proving that the deformity had existed 
several months previous to birth — I have found on dissection 
that the muscles did not exhibit either to the naked eye or the 
^croscope any abnormal structural conditions. 

It is therefore an established fact that appreciable changes 

^^ the muscular structures are not essential to the production of 

^'ipes varus ; and that such changes do not necessarily exist at 

'^e period of birth, even in cases which would generally be con- 

^^dered as severe. This, is in accordance with the general opin- 

^^*) based on dissections, and the successful results of treatment. 

Structural changes in muscles occasionally met with. Al- 

^oagh, as a general rule, there is an absence of any abnormal 

^ndition of the muscles in cases of talipes varus, still, in 

^y dissections, I have met with several instances of extensive 

^^d important structural changes in the muscles. The fre- 

^Xiency of such deviations remains to be proved by future 

'dissections. I am not aware they have been described by any 

^ther writer on the subject. 

The first case of this kind that came under my observation 

'^^^urred in the child from which the astragalus represented in 

^ig. 27 was taken, and for this specimen, which I described in 

'' Trans. Path. Soc.," Vol. Ill, I am indebted to my friend Mr. 

^-■aiiton. 
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The child was aflfected with spina bifida in the lumbo-sacral 
region, and lived only a few hours. Both feet were contracted 
in the position of talipes varus of the most severe degree, 
and drawn inwards and upwards beyond a right angle with 
the legs. The muscles and other structures of both legs, when 
dissected, presented similar appearances. 

The gastrocfiemius was large, but not sjinmetrically de- 
veloped, the internal head and half the muscle being very 
much larger than natural ; the external head and half 
the muscle were imperfectly -developed, so that, instead of 
there being a central raph^ leading upwards from the tcndo 
Achillis, the tendonous line passed towards the small external 
head. The inner half of the muscle could be easily cleaned on 
dissection, its surface being smooth and plump, as in well- 
nourished muscles of fine texture; wliile the outer half could 
not be cleaned from tlie quantity of fat mixed up with, and 
dipping between, its muscular fasciculi, its condition evidently 
approaching that of tlie extensor longus digitorum. The tendo 
Achillis was of largo size, and extremely tense. 

The tibiales antictis and posticus muscles were both fully 
developed, if not somewhat hypcrtropliiod, and their tendons 
extremely tense. The gastrocnemius and tibiales muscles were 
considerably shortened in their entire length, and after dissec- 
tion were capable of being elongated only to a slight extent. 

T7ie extensor projyriti^ pollicis was about, or rather below its 
natural size, and its tendon tense, but to a less degree than the 
anterior and posterior tibial tendons. 

Tlie extensor longus digitorum and peroneus tertius^ so far as 
their muscular fibres were concerned, might almost be said to 
be absent ; their tendons existed, but were of ver}^ small size, 
and connected above with an extremely attenuated layer of 
muscular fibres representing tlie extensor muscle. The mus- 
cular fasciculi were intermixed with fat dipping between them, 
so that their dissection could only be conducted to a very limit- 
ed extent, and it was impossible to trace them to any connec- 
tion with, or origin from the bones, or interosseous ligaments. 

The space between the outer border of the tibialis anticus 
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and the fibula, which should be occupied by the fleshy belly of 
the extensor longus digitorum, was entirely filled with fat, in 
which no muscular fibres were traceable, even with the micros- 
cope. The existence of the rudimental portion of the extensor 
muscle, above described, was only demonstrated by the most 
careful dissection from below upwards, beginning from the 
delicate tendons on the dorsum of the foot. 

Tlie extensor brevis digitorum was in the same condition as 
the long extensor, traces of its muscular portion being found 
only on the most careful dissection from below upwards, be- 
ginning from the delicate tendons on the dorsum of the foot. 

The penmei muscles were moderately well developed, and 
presented no abnormal condition. 

Besides the tibialis posticus which we have already spoken 
of, as being fully developed, the other deep posterior muscles, 
the Jlexor longua digitorum and flexor longus pollicis were 
developed to about their normal size, and were healthy in 
structure. 

The rudimental portion of the extensor longus digitorum 
muscle in this case was examined by myself and Dr. Quain, 
whose investigations of the fatty degeneration, and other ab- 
normal conditions of muscular tissue have thrown so much 
light upon this interesting subject. We found that the mus- 
cular fasciculi were larger than the fasciculi of the healthy 
muscles of the corresponding thigh ; the transverse markings 
were very indistinct, and in many parts not traceable ; the sar- 
colemma containing a granular material studded in some parts 
with molecules of oil. 

The second specimen of this kind which I examined, was 
removed from the body of a child aged ten weeks. This speci- 
men is in Mr. Taraplin's possession, and exhibits conditions in 
many respects similar to those we have just described ; but the 
arrest of muscular development was more extensive, involving 
all the muscles on the anterior part of the leg, and also the 
peronei. The only trace of muscular fibre in the situation of 
these muscles, was in a very thin layer of tissue connected 
with the tendon of the extensor longus digitorum. 
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A careful microscopical examination of this specimen was 
made by the late Mr. J. Qiiekett and myself in December, 
1852. X'» mice was found of muscular structure in the situa- 
ti'^n «'f thif tibialis amicus, extensor proprius poUicis, or pe- 
ronei muscle^, and onlv a few small fibres connected with the 
tfuJiju I'f the extensor longus digitorum. The place of the 
muscular structure in the alcove situations was occupied by 
fibr-.^us and adipose tissue. The posterior muscles were well 
devel •{•ed. The fibres of the tibialis posticus were larger than 
in any other specimen examined. The muscular fibres in the 
external half of the soleus nniscle were in a state of granular 
and fattv deirenen\tion. ilr. Quekett and mvself examined five 
sp<;i'imeus of clul>-foot. 

Since the date of these examinations I have, in the course of 
mv dissections, met with two other instances verv similar to 
the sf»eciiuen just descril>ed; and one of these having been sent 
to the College of Surgeons with the present Essay, is now in 
the Museum o( the CoUege. 

From the examination of the specimens we have just des- 
criWd, it is certain that in some severe cases of talipes varus, 
there is, at the jK^riod of birth, a very defective condition of 
some, or it may J>e all, the muscles on the anterior aspect of the 
leg, essentially depending upon arrest of development of these 
muscles, and a degeneration of such portions as have been 
formed. The same condition may coexist in the peronei 
muscles ; and in these cases the outer portions of the gastroc- 
nemius and soleus muscles are found in more or less ad^*anced 
stages of fatty degeneration. 

It is also certain, that in these cases the muscles, or portions 
of muscles, which may be considered as more immediately con- 
cerned in the production of the defonnity, viz. : the gastroc- 
nemius and soleus (their internal iwrtions more especially), the 
tibialis posticus, and the tibialis anticus (when the latter escapes 
the arrest of development met with in the other anterior muscles), 
are found to be well developed in their structural microscopic 
characters, and even hypertrophied. These are facts of 
which I am not prepared to ofler any explanation, but tr» 
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which we may hope to discover some clue in future dissec- 
tions. 

In reference to my observations upon these cases, Dr Little* 
has remarked, ** Mr. W. Adams has witnessed absence of the 
extensor longus digitorum muscle. The author (Dr. Little) 
has never observed greater deficiency of this than other muscles. 
He (Dr. Little) has even found the long and short extensors 
well developed. The author (Dr. Little) believes that the de- 
ficiency, or atrophy and degeneration of muscles is in a pre- 
cise ratio to the extent of the deformity, and the earliness of 
Dterine existence at which the defonnity is produced. The fact 
^f hypertrophy of the part of the gastrocnemii, observed by 
^. Adams, is an important contribution to the pathology 
^f varus, since it shows another analogy with non-congenital 
Wipes, in which sometimes hypertrophy of the contracted 
'DQscles exist." 

We cannot but doubt the correctness of the explanation here 
§iven by Dr. Little, of the condition of the extensor muscles 
*t>ove described. If the cause were traceable solely to the in- 
fluence of long retained position, the same condition, or at least 
^^ approach to it, should be found as a constant appearance in 
*U severe cases of foetal and infantile varus, in which there is 
'"'^ason for believing, from the malfonned condition of the astra- 
S^luB and other indications, that the deformity had existed 
^^veral months previous to birth. This is certainly not the 
Hct, as in several severe cases which I have examined — submit- 
ting every muscle to microscopical examination — I have found 
^ Cie extensor, as well as all the other muscles, perfectly healthy 
^Hd well developed. 

There can be no doubt the altered form of the astragalus 

^5 directly dependent upon the severity and duration of the de- 

5\)rmity ; but I have observed that when the deformity has ex- 

S^sted long enough to alter the form of this bone by adapted 

growth, the muscles are sometimes found to be perfectly 

liealthy. 

I have not yet been able to make out any essential connexion 

• 0/> cU.t page 277. 
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between the abnormal condition of the muscles above described, 
and any abnormal condition of the nervous centres, or nerve 
tnmks, but further observations are necessary in this direction ; 
possibly they may be found to stand in the relation of cause 
and effect. The arrest of muscular development may perhaps 
depend upon some abnormal condition of the nervous centres, 
and the deformity in these cases would be severe in consequence 
of its taking place at an early period, viz., between the third 
and fourth montli, when the muscular tissue is in process of 
development. The degeneration may be traced partly to the 
same cause, and partly to the influence of long-continued inac- 
tion, but inaction alone would not sufficiently explain the con- 
dition described. 

When giving a prognosis in any severe cases of talipes varus, 
the occasional existence of the arrest of development and de- 
generation of certain muscles, or portions of muscles, must bo 
borne in mind. The frequency of the existence of these con- 
ditions ; the possibility of their improvement by the develop- 
ment of muscular tissue after free motion of the ankle joint 
has been obtained by tenotomy ; and their influence in retarding 
or preventing the complete cure of the cases in which they 
exist, have yet to be asccrl^ained. 

The existence of these muscular imperfections, when present 
to the extent described in the above cases, may be diagiiosed 
by the total absence of the power of extending the toes or the 
foot ; and the toes are draA\ni downwards and flexed towards 
the sole of the foot, as in paralytic cases, presenting the appear- 
ance represented in Fig. 30. When the muscular imperfections 
are present in a less degree, there will be a deficiency in this 
])ower to a corresponding extent. Possibly these cases may 
have been occasionally mistaken for examples of congenital 
paralysis. 

Although I have only had four or five opportunities of ex- 
amining these muscular imperfections after death, I have in the 
course of my experience at the Ortliopa^dic Hospital seen a con- 
siderable number of cases— probably twenty — in which I had 
no doubt the same abnormal conditions existed ; and in several 
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of these cages the club-foot has been associated with some mal- 
formation and congenital contracftion, either of the knee or hip 



pia. 30. 




^pjy^W tiKpes rarat with deficiency of the extensor coninmnis. and defective dcrelopment of 
we Mfarr otflnor unslres on the anterior surface of the leg— Leg small, feet rigid and inflexible, 
ws laed ud drawn in towards the sole of the foot. 

joint, or of both, as shown in Figs. 38 and 39, and in some in- 
stances with malformations in other parts of the body. I need 
wdly observe that these cases are extremely unfavorable for 
^tnient, and that a pennanent imperfection to a greater or less 
^nt will be sure to remain. The feet and legs are peculiar, 
^d their appearance diagnostic, although difficult to describe, 
^elegs are usually thin in proportion to the thighs, as if 
lowing a deficiency of muscular development and nutrition 
PJnerally, below knee. The feet look rigid and inflexible, and 
'^llyare so. When thin— and there has generally been a 
^^ficiency of subcutaneous fat in the cases Avhich have fallen 
^dermy observation— the feet present a smooth outline Avith- 
^'it the irregidarities and prominences observable in ordinary 
^^ of congenital varus ; the four outer toes are immovably 
filled and drawn inwards towards the sole of the foot ; the 
P^t toe is in some cases also drawn inwards, but in other 
^^^8^8 is extended, when the extensor pollicis muscle is less im- 
plicated than the other extensors. I have now under my care 
*tthe Orthopajdic Hospital, a child aged four months, in whom 
^liis condition exists in both feet, and the appearances are re- 
f^senk'd in Fig. 30. 
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Tundons. I have always found by disBection of fcetal and in- 
fantile epecimcns of talipes varus, that tlie tendons are souiw- 
wbftt displaced in adaptation to the altered position of the boni^a 
of the foot. The deviations of the tendons relate to their di- 
rection, their relHtions to each other, and to the bones, and will 
be found, in proportion to the severity of the case, to affect all 
the tendons passing from the leg to the foot. It is only neces- 
sary at present to refer to those tendons of direct practical inj- 
portance, viz., the tibialis anticus, the tibialus posticus, and 
the tendo Achillis. 




Concmtiil lalipc» v^na of Iho tU;ht foot Tma il rhild iscd lax montha, disiectcd » H ta lliav 
Uic nlUHiD uf lilt niinrln nod tcnimt m tlv niileriai iutCir sf Ihe leg uhI fw( In tbu atfarmitj. 
TiKuoliiliiFieltttratcliviilinf thrDnlFiuitibkl LFudon ii lndtnUil bv L«ur t. The uUtJMnt 
mill inniienc Uml juldl Iihic Irna liid ofev » n> to ciUlliit tbu ntWrca rdiilKiiii of Uk utn^H 
■nil nBilcmbir Ikhif^ Thu inniKrne tinul )a(nt li indiaitcil liv Ibe dotted lUic a a. TUb obliqnilj 

All the tendons in front of the ankle joint are inclined to the 
inner side of the leg, and the trtidon of the ti/nalis uiUicua tniUcU \ 
as it crosses the ankle joint (the |»oint we seleet for its divisiou) 1 
is placed very much to the inner side. In severe cases, sudi a 
that represented in Figs. 31, and 32, this tendon passes ob- 
liquely downwards across the inner mulleoliis, with an inclina- 
tion backwards towards the inner cuneiform bone, which, in con- ' 
seqiieni'e of ihe altered [lositiiui of the navicular hone, occiij 
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t tatenii position with respect to the leg. In tliese cases, tlie 
toes hare an inclination rather behind, than in front of, the 
tiuuveiw median plane of the leg. 



■WMu, BinjintfdlijkHtr «. T 
3*«™ twkwudi, i> indidlcd bj 
■> bnc tHhinil the fitmli i and in 




^ Uiidon of the tilnalis postictts muscle does not occupy its 
"Mmal poaition with respect either to the inner malleoluH, or 
"> it« course lietween this process and the navicular bone. In 
'Sfere varus, this tendon is less distinctly placed behind the 
ixner malleolus than in the healthy foot, and is sometimes de- 
Kribed as being situated on, rather than beliind tliis process. 

To some extent this is certainly correct, but the appearance 
isTery much added to by the lateral obliquity of the oa calcis, 
"■e tuberosity of which is directed towards the fibula, «o that 
"le inner malleolus itself is relatively more forwards ; in fact, 
™ posterior surface of the tibia is thus more or less brouglit 
into what might be regarded as the lateral aspect of the toot. 
"Iw relative position of this tendon is well exhibited in the 
*<*)inpanying woodcut. Fig. 32. 

The general result ia, that the situation of the posterior 
'ibisl tendon at the point we select for its division, viz., just 
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above the malleolus, is relatively more forward than in tbi I 
liealtby foot; hence the practical rule givea by Dr. Little, 
that wlieu neither the tendon or the ' 
"'»- 33- inner edge of the tibia can be felt, us ! 

is commonly the case in fat infants, a ] 
puncture" "exactly midway between f 
the anterior and posterior borders of I 
the leg in its inner aspect will be a J 
true guide to the position of the I 
tendon," 

It ia important to observe that the I 
posterior tibial tendon in the second j 
part of its course — between the mal- 
leolus and its insertion into the navi- 
cular bone — does not pass beneath the 
inner malleolus, and then obliquely 
do^vTiwards and forwards in front of I 
this process, towards its insertion ] 
into the navicular bone, as in the I 
healthy foot, because the navicular I 
tuoieg. bone itself is displaced l)y tbecontrac- J 

tion of the tibialis posticus muscle^ I 
HO as to be held in contact with the inner malleolus. Thier | 
tendon, therefore, in all severe cases of varus, and even in those i 
of a moderate degree of severity, passes directly downwards I 
from the inner malleolus to its insertion into tbo uavicnlar>] 
bone, which it immediately reaches. 

In determining the position in which this tendon should be I 
divided, it ia of the utmost importance to bear in mind the I 
altered relations above described, and wliicb, so far as I am. I 
aware, have not liecn pointed out by any previous observer^* 
At present we will only remark that the extent to which thira 
tendon admits of being drawn by manipulation into its nonnallf 
position, below and in front of the inner malleolus must do- 1 
pend upon the severity of the case, and the ligameot-ouB ri^ I 
dity of the parts from adapted shortening of these tissues I 
" Oj), cil., page 299. 
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during the existence of the deformity. When speaking of Mr. 
Sme's proposed method of dividing this tendon a " little 
below and in front of the inner malleolus,^ we shall again 
refer to this point. 

75« tendo Achillis does not occupy its normal position with 
respect to the axis of the leg, or its relation to the malleoli, in 
severe cases of infantile varus. In consequence of the lateral 
obliquity of the os calcis, the tuberosity of this bone inclines 
towards the fibula, and is^sometiraes even in contact with it, as 
in the severe case from which the foetal astragalus, Fig. 27, 
was taken. The position of the tuberosity of the os calcis 
directly behind the fibula is well shown in Fig. 32. 

The tendo Achillis in passing towards its insertion into tho 
toberosity of the os calcis, must therefore necessarily incline 
towards the fibula, as shown in Fig. 32, in a degree proportion- 
ate to the severity of the case, and this I have found in every dis- 
Bection I have made. There is some difficulty in judging of the 
exact relations of this tendon by external (jxaniination, in conse- 
quence of the diminished prominence of the internal malleolus. 
h a superficial examination during life, the Acliillcs tendon may 
even be supposed todeviatc to the inner, rather than the onic.r side 
of the leg. I have frequently heard it described as holding tliis 
position, and it has also been remarked that this tendon is placed 
directly over the artery, but I have never been able to satisfy 
Dayself that it is so placed. It seems to me that the appearance 
^ deceptive, and depends upon the diminished prominence 
of the inner malleolus, and also the relatively more forward 
position this process occupies in consequence of the lateral 
obliquity of the 08 calcis, which tends to bring the posterior 
8'ufacc of the tibia into what might be regarded as the lateral 
aspect of the foot. 

If the position of the tendo Achillis be judged of by its re- 
lation to the outer malleolus, which can always be felt, the 
'lifficulty disappears. I believe it will always be found deviating 
towards the fibula in proportion to the severity of the case. 
This tendon is, therefore, further removed from the pos- 
terior tibial artery than in the healthy foot. We will now pro- 
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ceed to speak of the deviations in the relative position of the 

Vessels mid nerves. As the vessels and nerves in their course 
from the leg to the foot, follow the direction of the deformity, 
they necessarily deviate to a corresponding extent, in their 
general direction and relations ; but, practically, these devia- 
tions are of little importance, as they do not materially alter 
their relations with respect to the tendons. 

M. Guerin has observed with respect to the vessels and 
nerves in deformities, that the nerves become structurally 
shortened, and therefore frequently tense and prominent, like 
the tendons ; while the vessels retain their normal length and 
arc found to be somewhat tortuous, but still holding their deep 
relations, and not becoming superficial or prominent. I sus- 
pect, however, that this diflference between the arteries and 
nerves is not well founded, but that both undergo structural 
shortening in cases of long standing deformity, and adapt them- 
selves to their required length. 

It is undoubtedly true that, in cases of long standing con- 
traction of the knee joint, the peroneal nerve is tense and 
prominent, so that, without the greatest care, it may be 
wounded in dividing the biceps tendon; moreover, after the 
tendon has been divided, the nerve springs up, so as to occupy 
its place, and feels as tense as the tendon did before di\ision. 
The inexperienced operator may therefore conclude that the 
tendon has not been completely divided, and, under these 
circumstances, the knife has been reintroduced and the nerve 
divided, much to the astonishment of the operator. 

It api^ears to me that the prominence of the nerve in the 
ham, in these cases, may be explained by its superficial course, 
and by its not being bound down by any dense structures. On 
the other hand, the artery enters this space deeply by a strong 
t<>ndonous canal, and is also held close to the head of the tibia 
by the arrangement of the structures at its bifurcation, as well 
as by the course taken by the anterior tibial artery, in its 
passage between the bones, which materially contributes to 
fix the arterv in this situation. 

In several severe infantile cases of club-foot, and, also. 
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noiKoiigenital cases in the adult, which I have dissected, the 
posterior tibial artery and nerve have not exhibited any 
disproportionate length, but both the artery and nerve appeared 
to be equally, and proportionally shortened ; in one of the most 
severe infantile specimens, the arteries were well injected, 
I have not seen the posterior tibial nerve become at all pro- 
minent, or altered in its relations to the artery, and, as in club- 
foot, both these structures are at a depth from the surface, and 
lie close to the centres of motion, the shortening cannot be 
considerable, or of any practical importance, even in adult 
cases. 

We have now described the morbid anatomy of talipes varus, 
w found at the period of birth, and it will be observed that 
this deformity is not so simple and uncomplicated with 
organic lesions as authors on this subject would lead us to 
tofer. It is not simply a displacement of certain bones, 
whether from muscular action or malposition in ute7'0j which 
Iwve previously been well formed, as first taught by Scarpa, 
J^nd since adopted by nearly all the authorities on this subject. 
But, on the contrary, malformation — consecutive, or adapted 
nialformation, it may be called — of the astragalus is always 
pr^nt at the period of birth, in a degree proportionate to the 
severity of the deformity. Various important ligamentous 
alterations from adapted growth are also present in severe 
^^8. De\iation8 in the direction and relative })osition of 
the tendons are constantly present, and a variety of abnormal 
conditions in the muscular structures are sometimes met with. 



CHAPTER X. 

CONGENITAL TALIPES VARUS CONTINUED.— MOBBED ANATOHl 

IN TUE ADULT. 

General Observations, We have hitherto described thd 
morbid anatomy of talipes varus as it exists at the period 
of birth, and will now proceed to examine the anatomical 
conditions of this deformity, as it exists in the adult, parti- 
cularly noticing the nature of the changes which take place 
during growth. 

We are met here, however, by a difficulty which probably 
few woidd be prepared to expect, viz : the absence of specimens 
from which a description of the morbid anatomy of congenital 
ttxlipcs varus in the adult may be drawn. 

It is a remarkable fact that no museum in London contains 
a single specimen of adult congenital talipes varus, dissected 
so as to exhibit the relations of the bones, ligaments, tendons, 
and muscles, in this deformity. The few specimens which exist 
have all been macerated.* 

In the Museum of St. Thomas' Hospital, there is an arti- 
culated foot from a case of talipes varus in an adult, without 
any history, but there is no drnibt the deformity was of con- 

* Since the prize was awarded to the present Essay, in March 186&, Mr. 
Partridge has contributed to the Museum of the CoUege of Surgeonft, two 
valuable specimens of congenital talipes varus in the adult. They have bwa 
carefully dissected and put up as wet preparations, so as to exhibit all tho 
deviations of the tendons, ligaments and bones. The arteries, however, h»T» 
not been preserved. These specimens present the closest resemblance with 
respect to the deviations of the bones, and the altered relations of the tendoUi 
to the dried specimen from which I have taken my description, and which I sent 
to the College of Surgeons with the present Essay. It is now in the MuBeum of 
the College 
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genital origin. I have described this specimen in the 3rd Vol. 
of the Transactions of the Pathological Society, and the drawing 
of the astragalus, Fig. 37, was taken from it. 

In the Museum of St. Bartholomew's Hospital there is the 
skeleton of a man, aged about fifty years, who had, according 
to Mr. Holmes Coote, who dissected the feet, " during life. 
Buffered from an extreme degree of distortion of both feet 
(talipes varus), obliging him to walk, with the aid of crutches, 
on the dorsum, instead of the soles of the feet." The deformity 
in this case, was, doubtless, of congenital origin. The right 
foot has been completely macerated, and the bones articulated ; 
bat in the left, the ligament and the insertions of the tendons 
Rmain. 

This is one of the best specimens from which the morbid 
Matomy, as regards the deviations in the relative position of 
the bones and ligaments, can be studied, and it is to be regretted 
that the tendons and other structiures were not preserved on one 
leg. 

In the Museum of the London Hospital, there is a specimen 
of a foot which was dissected by Dr. Little, after it had been 
Jong preserved in a dried condition, and it figured, both in Dr. 
Little's " Treatise on Club-foot," 1839, p. 12, and also in his 
** Lectures on Deformities," 1853, p. 135. This specimen is, 
however, differently described in these works, as, in the former. 
It is adduced as an example of " talipes varus," being doubtless 
considered at that time of congenital origin, and Dr. Little 
observes " it may be relied on in the study of the anatomical 
characters of this disease," but, in the latter work, the same 
Bpecimen is described as one of " contracture similar in form to 
congenital talipes varus. No history of the case could be 
obtained. It is doubtless the result of non-congenital spastic 
deviation of the foot." 

I have no doubt this specimen was taken from a non-conge- 
nital case, and I base this opinion on the fact that it differs in 
^ta anatomical characters in several important respects from 
tbose of the specimen upon which I rely for my description, 
^Jid other specimens of undoubted congenital origin, which I 

M 
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have liad the opportunity of examining ; whilst, on the other 
hand, it closely corresponds with specimens of non-congenital 
deforniitv which I have dissected. 

In Dr. Little's Lectures, page 280, a drawuig from anotlier spe- 
cimen has been given to sliow the relative position of the bones in 
severe achilt congenital varus ; but in this drawing the navicular 
bone is made to extend in an almost semicircular fonn, from 
tlie outer border of the head of the astragalus to the inner 
malleohis, and the cuboid bone is represented as of a wedgo- 
like fonn, liaving a very extended base corresponding to the 
outer border of the foot, and a narrow apex directed towards 
the head of the astragahis and the navicular bone. 

Tliese facts are so completely opposed to the form and relative 
position of the same bones in all the specimens I have examined, 
that we can scarcely sup{>ose the artist to have given a faithful 
representation of the specimen, and, tlierefore, reject the 
engraving from our reliable sources of information. 

There can be no doubt that sjKJcimens of adult congenital 
varus have been dissected by continental surgeons, judghig 
from the description given by some of the earlier authorities, 
but, from tlie discrepancies which exist in these descriptions, 
there can be little doubt that the congenital and non-congenital 
forms were not always recognised. 

We have in the splendid w^ork of Cruveilhier* on Patho- 
logical Amitomy, several views of a dissect<}d club-foot, which 
is said to be an example of congenital talipes varus from a 
woman, aged 41, and the conditions of all the soft i>art8 in this 
specimen are described ; but I have no hesitation in stating that 
( Vuveilhier must have been deceived with regard to the conge- 
nital nature of this deformitv. 

That this specimen is an example of non-congenital tali])es 
equino-varus of paralytic origin, there can.be but little doubt; 
and the account given of the extreme wasting and degeneration 
of all the structures, strongly confirm this opinion. It is 
stated that the muscles were all in an advanced stage of fatty 
degeneration; the nerves extremely small, "we should have 

• " Anatomic rBtboU)gique," Tomo I, planclic 8, 2« LiTinuon. 
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thought abuost reduced to their neurilemma;" arteries not half 
their natural size, &c. But the general form of the foot, and 
relative position and form of the bones, irrespc^ctive of the 
soft tissues, would be quite sufficient upon which to base my 
opinion as to its non-congenital origin. This specimen has been 
relied upon by Mr. Brodhurst as "a dissection of congenital 
WHS," and at p. 38 of his work " On Club-foot," the entire 
description as given by Cruveilhier has been copied ; but for 
the reasons already given, I unhesitatingly reject this specimen 
w one of congenital varus. 

Cruveilhier has also figured the bones of several cases of 
talipes varus at different ages ; and the relative position of the 
bones in one adult case, Plate IV, Fig. 1 in his work, will be 
found very closely to correspond with the dissected sixjcimen 
from which Figs. 34, 35 and 36 in the present Essay were taken. 

In the absence of all reliable specimens and drawings, I 

slionld have been at a loss to know upon what to rely for my 

teiption, if I had not had the opportunity of studying the 

morbid anatomy of adult congenital varus ui)on tlie dissected 

specimen of this deformity, whicli accompanies this Essay. 

This spiicimen was formerly in the possession of Mr. Bishop, 

tliruugh whose kindness I was enabled to add it to my col- 
letlioii.* 

This siKicimen, Figs. 34, 35 and 36, consists of the right 
«K)tauil leg (Inflow knee) of a laundress of about 30 years of 
*o% who was born with a club-foot. She suffered from in- 
^tible ulceration from pressure on the dorsum of this 
wot, which was, therefore, useless to lier, and became a 
troublesome burden. At her request the limb was amputated 
h' the late Dr. Ayres, of the Wandsworth Road, about twenty 
y<?Hr8 ago, but the woman unfortunately died after the opera- 
tion. The specimen has been most carefully dissected, so as 
to ejJiiliit the relative position of all the tendons, muscles, 

"oUiueut* and bones, and has been preserved in a dry con- 
ation. 

^ow, from the reliable history of this specimen, the nature 

• This specimen w now in the Museum of the College of Surgeons. 

M 2 
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of which is also confirmed by its close resemblance, as far as 
the bones and ligaments are concerned, to the existing speci- 
mens of adult congenital varus in our Musemins, it appears to 
me that wc may safely rely upon it for a description of the 
anatomical conditions of talipes varus in the adult. I, there- 
fore, propose to draw the description now given, mainly from 
this Kpecimen ; and, although in the examination of other adult 
specimens, some minor points of difference may be found, 
still I believe it will fait]^fully represent the ordinary and 
essential condition of parts in this deformity, as it exists in 
the adult. 

In describing this deformity in the adult, we propose to 
follow the same order as that adopted in describing the moibid 
anatomv of infantile varus. 

I have already shown that in a severe case of talipes varuH, 
at the period of birth, the bones and ligaments^ are found 
already to have adapted themselves, during their intra-uterine 
growth, to the deformed position of the foot ; that this adapta- 
tion necessarily involves considerable alterations in form of the 
astragalus ; and that to such an extent does this take place in 
the rigid and severe cases occasionally met with, that the foetil 
astragalus presents all the essential deviations in form, ©rt 
with in the adult. 

During the growth and ossification of the bones, all tbe 
deviations in form described, become necessarily confirmed if 
the deformity be allowed to remain unrelieved ; and the lig»* 
nients, also, in their adapted growth, materially tend to 
render the deformity permanent and incurable. The following 
are the anatomical deviations met with in, and essentially cha- 
racteristic of, congenital talipes varus when seen in the adult. 

Bones. The bones do not grow at their normal rate, or 
attain their full proportionate development; nor do they ac- 
quire their natural degree of density ; they remain thin-shelled, 
light, cancellous, and fatty. These changes result from a 
generally defective state of nutrition, constantly present in the 
legs of club-footed individuals, and largely contributed to by 
the impaired muscular action in these limbs. 
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In thone portions of the lione, however, through which tlio 
weiglit of the body has been directly 
tnuiemitted to the gromid, viz. :— the ""' ' 

lead of the astragalus, external part of 

tih: Dttviculur bone, anterior extremity 
(Cthe 08 calcifi. and the dorsal surface 

i the cuboid lioiie, whifh, in its 

itered position, looks directly down- 

■rds— the surfaces beeoine somewliat 
Aickened, irregular and inamniillated 
It appearance. The edges, grooves, 

idnatural markings of the bones are 

Wind and ill-defined. 
7^ oi calcis is altered in position to 

B extreme degree, and also niufh 

n form. In cousetjnencc of the 

oniraction of the tendo Acliillis, or 

Btlier of ihe muscles which terminate 
fc it, the tnberoBity of the os calcis 
■■elevated, so that this bone occupies 
» Tery oblique, or nearly vertical 
position, as shown in Fig. 34. It is 
njidty held in this positii>n by the re- 
hction of the muscles of the calf and 
iitpted 8hort«niug of the ligaments, 
especially the posterior liga- 
lentoaa bands of the ankle JDint. 

is bone is not simply elevated, but 

t also a marked degree of lateral 
iiqnity, ho that its tuberosity occu- 

8 a position immediately behind the 
Kila, see Fig, 36. I have not de- 
Cted any lateral rotation inwards or 
itwards of the os calcis. 

The tuberosity of the oe calcis is 
1 to occupy a position immediately 
wliind the fibula. In all the specimens 
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existing in our MuseuniB, and in the articnlatcd foot b 
Thomas' Miisuum, it is extremely attenuated and mieshaped 
in actual contact with the fibula, — see my description in "H 
actions of the Pathological Society. The tuberosity is gcni 
of small she, and HdUiL-wliat misHbaptiii. 
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ierior border of the articular surface of tlie tibia, and also 
h llio Sbula, both of which rest upon it, bo thnt tho os 
lAs appears to enter into the comiwsitioii of the aiikli; joint, 
shown in Fig. 34. 




St, sblhlfiDg (he ■lb 



[lot uptet of Bnc ncdnn nfmalti in Fip. S 
■B 0* Uui hs ud runt. Th> dircmon of the Iti 

il^Mutna of the ialwmtl> of lh« » eidcl. lo „-- - - - 

ntr tWtnUMnsltnnUBjcgi, nlker un (Iian Mnnd tliit ihbm miUcdiu, bnulh wUdi il 

lOk B tufliBUHn bickmirii 10 rcub tbi ..— .— i— — . 

la niofom bmt an bv(h litHUiI iinJrt i 

«>l }«MI M InikaUd b; Die duUnI Jine a m. 

I itB tnUer gur/ace the grooves for the peroiiei tendons are j 
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much less oblique than natural ; the tendon of the peroneus 
longus muscle passes directly from the outer, round the in- 
ferior surface of the bone, to the sole of the foot. See Fig. 
34. 

In its inner aspect this bone is much misshapen. The pro^ 
jecting lip-like process — sustentaculum tali — is very irregular, 
and presents on its anterior and under surface in this specimen, 
a flattened articular surface, somewhat raised, which rests upon, 
a similar new articular facet on the under surface of the cuboid 
bone, which, in its displaced position, looks directly upwards. 
A portion of the weight of the body had been thus transmitted 
through the os calcis to the cuboid bone. 

The anterior articular surface of the os calcis is left exposed 
to two-thirds, or more, of its extent, by the lateral displacement 
of the cuboid bone, see Fig. 35. The os calcis is also slightly 
curved in the direction of its length, the convexity being out- 
wards in adaptation to the curved direction of the foot ; but in 
some specimens this deviation is scarcely appreciable. 

The astragalus is much more altered than the os caJcis, both 
in position and form. This bone is completely vertical in posi- 
tion, see Fig. 34 ; only a portion, about half, of its superior 
articular surface, together with its posterior border, which is 
attenuated and wedge-like, entering into the composition of the 
ankle joint ; the anterior half of this surface has been extruded 
from the joint, and is exposed on the dorsiun of the foot, see 
Fig. 35. 

An irregular flattened appearance is presented by the ex- 
truded anterior portion of this bone, which is separated from 
the posterior half by a transverse line ; the aspects of these 
two surfaces, arc difl^erent, the posterior looking upwards, 
and the anterior directly forwards. 

The head of the astragalus is ill developed and misshapen, see 
Figs. 35 and 37. Instead of presenting a regularly convex 
surface directed anteriorly, it has two articular facets at right 
angles to each other, and divided by an abrupt line or angular 
ridge ; one, the larger, looking directly inwards and articulating 
with the displaced navicular bone ; the other looking directly 




''f elongated portion of the ligament normally passing from the 
"wi of the astmgaliis, which in this boue is very ill-Klcfiiied, 

ibe edge of the navicular Iwne. 

Titi deviations presented by the astragalus in a case of adult 
Wigenital varue, are also well represented in Fig. 37, talci;n 
from a dried specimen in St. Thomas' Museum. The division 
"f the superior articular surface into two portions — a transverse 
"Be separating the anterior portion which has been extruded 
"dm the ankle joint, from the posterior portion which alone has 
^ included within the ankle joint; — the obliquity of the 
"wit of the astragalus ; and the lateral aspect of the head of this 
••one, with which the navicular bone in its displaced position 
^ienlatea, are exiiibited ; also the large articular surface for 
'''» fibula, and the small and imperfect articular surface for the 
'"nw molicolns, are well represented. 

th articular aurface for the eirtemal molUolun is separated 
fr<8ii the fibula downwards and forwards, but is still distinctly 
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traceable, and the external lateral ligament passes across it, 
see Fig. 34. 

The articular surface for the internal malleolus is not gene- 
rally distinct, and there is often no indication of its having 
existed. 

The inner side of the astragalus is not in contact with the 
inner malleolus in the si)ecimen now described, but is separated 
from it by the deltoid ligament, which appears to have been 
folded inwards towards the joint, and pressed upwards by the 
navicular bone. The tuberosity of the navicular bone is di- 
rected in this spechnen rather between the tibia and the inner 
side of the astragalus, than directly against the inferior surface 
of the malleolus, its more usual position. 

Tlie posterior border of the astragalus instead of being thick 
and obtusely rounded, is attenuated and wedge-like, in conse- 
quence of its being compressed between the elevated os calcis 
and the articular surface of the tibia, so that it is not visible 
externally in the foot we are now describing, and, of course, 
the groove for the flexor pollicis tendon is absent. There is 
no appearance of any lateral twisting or rotation of the astra- 
galus in this specimen. Rotation inwards is generally described, 
but in foetal specimens I have observed rather an inclination to 
rotation outwards. 

The navicular bone is altered in position to an extreme degree, 
but very little in form, see Figs. 35 and 37. The internal 
extremity or tuberosity of the navicular bone is drawn com- 
pletely under the inner malleolus, and sometimes very much 
within its external boundary. The inner malleolus generally 
rests upon the tuberosity of the navicular bone, thus trans- 
mitting to the ground a portion of the weight of the body, and 
a flattened articular facet is formed on each bone. 

This condition exists in the specimen in St. Thomas' 
Museum, see Fig. 37, and a flattened square surface on the 
upper part of the navicular bone is represented ; but in the 
specimen represented in Figs. 34, 35 and 36, the navicular bone 
is drawn towards the ankle joint, and more within the boundary 
of the malleolus than usual, so that its tuberosity is directed 
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rather to the space between the inner malleolus and the astra- 
galus, than directly under the malleolus, see Fig. 35. The new 
articular facet is, therefore, less distinctly marked in this case 
than usual, and the inner malleolus has rested chiefly upon the 
inner cuneiform bone, but partly also upon the navicular bone. 
A portion of the navicular bone in its displaced position lies 
closely in contact with the neck and inner side of the astragalus, 
wd is somewhat altered in form, but not to any considerable 
extent ; in other respects, this bone remains unaltered in fonn. 

The general direction of the long axis of the navicular bone 
is quite vertical, like that of the astragalus, with the body and 
part of the head of which, in its distorted form, it is ui direct 
lateral relation. The long axes of these two bones are, as 
near as may be parallel, instead of being at right angles to 
each other, as in their normal relations. This relative position 
constantly obtains in all severe cases, whether infantile or 
sdult, and is of the utmost importance to bear in mind in de- 
eding upon the direction in which mechanical force is to be 
employed for the cure of the deformity. 

The na\icular bone is drawn into the position I have now 
described, chiefly by the active contraction of the tibialis pos- 
ticus muscle. After the elevation of the heel and extension 
of the foot by the contraction of the great nmscles of the calf, 
the tibialis posticus muscle acts in a direct line, so as to draw 
the tuberosity of the navicular bone, into which it is inserted, 
directly upwards and inwards, until it comes in contact with 
the under surface of the inner malleolus. The tibialis anticus, 
^i in severe cases the extensor, and flexor pollicis, together 
^th the flexor longus digitorum muscles, assist indirectly in 
^^ing this displacement of the navicular bone, which they ac- 
^^mplish by drawing the inner margin of the foot upwards and 
inwards simultaneously with, or subsequently to, the extension 
of the foot and elevation of the heel by the muscles of the cali\ 

The cuboid bone deviates considerably in position, and is also 
^nch altered in form. It is displaced inwards, in a lateral 
direction, from its articulation with the os calcis, so as to leave 
*^ Wm two-thirds of the anterior articular facet of the os calcis 
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uncovered, except by elongated ligamentous bands which still 
serve to connect these bones, see Figs. 34 and 35. 

The cuboid bone retains its articular connexion with the 
navicular bone, and follows it in its lateral displacement in- 
wards and upwards, until checked by the sustentaculum taU 
on the inner side of the os calcis, with which it forms a new 
articulation. A flattened and expanded articular surface exists 
on the corresponding part of each bone, and by this means a 
portion of the weight of the body has been directly transmitted 
to the ground through the os calcis and cuboid bones. 

As the navicular bone, by its lateral displacement^ leaves the 
outer portion of the head of the astragalus exposed ; so does 
the cuboid, by its lateral displacement, leave a considerable 
portion of the anterior articular surface of the os calcis exposed- 
The portions of the articular surfaces of the astragalus and 08 
calcis thus left uncovered, look directly downwards, and in the 
act of progression transmit the weight of the body directly to 
the ground. The fact that the cuboid bone is displaced bodily 
inwards, from the anterior articular surface of the os calcis, 
should be especially noticed, because other observers describe 
only a separation of these bones externally, or widening of the 
articulation, so that " a space between them externally is left* 

The cuboid bone, in addition to its displacement, imdergoes a 
movement of rotation backwards, inwards, and upwards, the 
eflfect of which is to make its superior, or dorsal surface, look 
more directly downwards, so that this surface is presented to- 
wards the ground in the erect position of the body ; and as the 
cuboid bone thus displaced is somewhat below the 'level of the 
tarsal bones, see Fig. 35, it must necessarily sustain the greater 
part of the superincumbent weight ; while the dorsal surface of 
the cuboid bone, in its altered relations, looks directly downr 
wards, the inferior or plantar surface looks obliquely backwards 
and upwards. 

The great alteration in the position of the cuboid bone is not 
the result of any direct muscular action, as no tendon is in- 
serted into, or even in contact with this bone. The tendon of 
the peroneus longus passes transversely inwards, across the 
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inferior surface of the os calcis, and thence directly across the 
sole of the foot to its insertion, see Fig. 36, above the level of 
the cuboid bone, and without any connexion with it. 

In infantile varus, it has been stated that " the cuboid bone 
U but very slightly altered, either in position or form," and 
therefore it appears to me that its alteration in position essen- 
tially depends upon the influence of the superincumbent 
weight during progression. 

AUeratian in form. The cuboid bone in its displaced position 
becomes somewhat wedge-like from below upwards. Speaking 
with reference to the relations of its surfaces in the healthy foot, 
the long axis of its inferior or plantar surface becomes less, 
histead of being greater, than that of its superior surface ; it 
i«8oin the specimen above figured, but not to any considerable 
extent, nor have I seen it assume any well marked wedge-like, 
or conical form, in any specimen I have examined. The dorsal 
Bnrface of this bone is more convex than natural, and its edges are 
loanded. On its external border, and inferior surface, in the 
normal relations of the bone, we observe only a slight indic«a- 
tionof the groove for the tendon of the peroneus longus, which, 
in this specimen, has never lodged in, or been in contact with it. 
7^« cuneiform bones retain their normal relations to the 
naricular and cuboid bones, and to each other. These five 
tarsal bones move en masse in the same direction, inwards and 
upwards from the great transverse tarsal joint in front of the as- 
*^lu8 and OS calcis, after the complete extension of the foot by 
the elevation of the os calcis, see Figs. 35 and 36, dotted line a a. 
In some very severe cases, as in the specimen now figured, 
the internal cuneiform bone is drawn under the inner malleolus 
*nd articulates with it, see Figs. 35 and 36. In this specimen 
Aere is upon the superior surface of the inner cuneiform bone, 
in its altered relations, a flattened, elevated, and smooth 
*^rticular siurface, upon which the inner malleolus chiefly rested, 
hut this process also rested in part upon the tuberosity of the 
^ftvicular bone. The dorsal edges of the cuneiform bones are 
*W rounded, and thus the appearance of separation of these 
"^nes externally is much added to. 
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The metatarsal and phalangeal bones deviate to an extreme 
degree in their normal direction, with respect to the leg; but 
they retain their normal articular relations with the cuneiform 
and cuboid bones, and with each other. These bones, which 
collectively make up tlie anterior half of the foot, are, in thia 
deformity, placed laterally at right angles with the leg on its 
inner side, or even beyond this, in very severe cases, and have 
also an iuclination backwards. It is this general direction of 
the anterior portion of the foot which gives the external chai" 
racter to the deformity ; but it will at once be apparent how 
essentially this depends upon the really more important^ 
although less obvious, deviations in position, which I have de- 
scribed as taking place in the tarsal bones. 

In the production of this defonnity, the metatarsal bones, 
holding their normal relations with the cuneiform and cuboicl 
bones, j)ass directly upwards and inwards, with an inclination 
backwards— the extension of the foot having previously taken 
place by elevation of the os calcis. 

The displacement inwards of the metatarsal bones, whiA 
contributes so material I v to the external charac^ters of varos, 
depends very much upon the contraction of the tibialis anticus 
and extensor pollicis muscles ; but it also depends nj>on the 
lateral displacement of the navicular bone, c^iused by the con- 
traction of the posterior tibial muscle, and upon the lateral i&Sr 
placement of the cuboid l)one. 

The fourth and fifth metatarsal bones are so displaced in the 
altered relations of the anterior part of the foot to the leg, that 
their dorsal surfaces look directly downwards, and rest flatly 
upon the ground, forming together with the dorsal surface of 
the cuboid bone, the most prominent part of the imperfect and 
irregular base of support, which the clul)-footed adult possesses, 
see Figs. 35 and 3G. These bones retain their normal relations 
to, and are not at all separated from, their articular connexions 
with the cuboid bone. 

The abnormal direction of these bones maiidy depends upon 
the lateral deviation of the cuboid bone taking place, subse- 
quently to the elevation of the os calcis ; their deviation, how- 
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ever, is increased by a slight amouiit of rotation of the cuboid 

Ixme, which movement of rotation, from before backwards, is 

also extended to the fourth and fifth metatarsal bones, more 

especially to the latter, by the distribution of the wei*2:ht of the 

body on the outer edge and dorsum of the foot, in the act of 

progression. 

TroitJtverse arch of the foot. The effect of the displacement 
of the fourth and fifth metatarsal hemes, may be to narrow or 
compress the transverse arch of the foot by approximating the 
fifth to the first metatarsal bone ; but as far as I can judge 
from the specimens of club-foot which I have examined, it 
tppears that this result has been generally exaggerated by 
authors on this subject. 

In the specimen a,bove figured, whicli is one of extreme 
severity— if the leg l)e turned upside down, and the foot 
examined only with reference to the transverse arch formed by 
the tarsal bones, anterior to tlie astragalus and os calcis, and 
Kv the metatarsal bones — it w^ould be diflicult to say that any 
increase of the transverse arch of the foot exists. If we again 
^store tlie leg to its upright position, Ave see that the fourth 
and fifth metatarsal bones have been carried so fi\r backwards, 
that the aspect of the sole of the foot is decidedly upwards 
and backwards. The api)earance of a narrowing of tlie 
transverse arch seems to be greater in the living foot, than is 
8hown by any of the dissected specimens, so that it would 
^PfKJiir to depend very much upon the condition of the soft 
parts. 

The phalanges TQvntiin unaltered in their general direction and 
form, with the exception of the last phalanx of the great toe. The 
toes generally assume, in some degree, a claw-like form, in con- 
fluence of the first phalanx of each toe being extended by the 
action of the extensor longus digitorum, and the second and 
third phalanges being flexed by the action of the flexor longus 
digitomm muscle. This form of the toes gives them a life-like 
^Ppoamnc^, and I have alluded to its existence in a marked 
^^^ee, in cases of sjmsmodic equinus, and to its absence in 
I^faljiic equinus ; it is also absent in non-congenital varus, 
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wlien of paralytic origin, the ordinary cause of this variety 
of talipes. 

The last phalanx of the great toe I have observed to be veiy 
much misshapen in every specimen of congenital varus in the 
adult which I have examined. It holds its normal articular 
connexion with the first phalanx, the surface of which is nn- 
altered ; but the last phalanx itself has an oblique and twisted 
direction downwards, see Figs. 35 and 36 ; an alteration of 
fonn which i)robal)ly results from the early and long continued 
pressure of the boot worn by the individual. 

Transverse relations of the malleoli. It only remains for us 
now that we have described the changes in position and fonn 
observed in the bones of the foot, to advert, in completing the. 
account of the osteological changes in this deformity, to some 
peculiarities in the articular extremities of the tibia and fibula. 
The observations made in reference to the transverse relations 
of the malleoli, &c., in infantile varus, are mostly applicable 
to the adult condition. 

Jn7ier malleolus. In cases of adult varus, a great deficiency 
in the natural prominence of the inner malleolus is observed in 
the living foot, and this process also appears to be carried for- 
wards, very much in advance of its natural position, with res- 
pect to tlie foot. The want of prominence is not due to any 
deficiency in the size of this process, but rather to the fact of 
the navicular bone, and sometimes the inner cuneiform bone 
also, as seen in Figs. 35 and 36, being drawn inwards and 
upwards, so as to come into immediate contact with it, 
and thus destroy its relative prominence to the neighbouring 
parts. 

It has been said in explanation of the apparently forward 
position of the inner malleolus that the lower extremity of the 
tibia becomes twisted, so as to bring it into this position, and 
in some very severe cases, I think this does occur to a slight 
extent ; but generally, I believe this condition to be a deceptive 
appearance rather than a real change in the articular extremity 
of the tibia. There is certainly very little, if any, twisting of 
the lower extremity of the tibia in the specimen now described, 
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yet the adyanced appearance of the inner malleolus is very 
obvious. 

The direction of the malleoli must not be judged of by their 
lelations to any part of the foot, on account of the lateral 
obliqiiity of the os calcis, the tuberosity of which is always 
directly behind the fibula, as seen in Fig. 36 ; but it must bo 
Jidged of solely in reference to the axis of the leg, and shaft 
of the tibia. The spine of the tibia answers very well as our 
guide, and it may be here observed that the posterior surface 
of the tibia is brought by the lateral obliquity of the os calcis, 
tod iuclination backwards of the anterior part of the foot, into 
what might be regarded, upon a superficial examination, as the 
lateral aspect of the leg, and it certainly would be so if the os 
olcis were held in the hand, and \iewed from behind forwards, 
w if the leg were laid on the table in the position necessary for 
the division of the tendo Achillis. I believe this point to bo 
of dhwt practical importance in reference to the relative situa- 
tion of the tendo Achillis, the posterior tibial tendon, and the 
wteiT. 

The inner malleolus may be said to be rounded in form. 
The posterior edge of the tibia is not well developed, and the 
IJWOTe for the posterior tibial tendon— shallow in this instance, 
Jwrt deep in others — passes obliquely forwards, cutting oflF, as 
Jt were, the posterior inferior angle of the malleolus, when this 
process is viewed from its lateral aspect. 

The inner malleolus is shorter than natural, and generally 
pPeaentB on its inferior surface a flattened articular facet, which 
articulates with the navicular bone on which a similarly flat- 
tened surface exists. 

In the specimen I have described, the inner malleolus has 
'csted both upon the navicular and the inner cuneiform bones, 
W chiefly upon the latter. The posterior part of the inner 
Aeolus has rested upon the inner cuneiform bone, and the 
witerior and inner part of the malleolus upon the navicular 
"One. In the latter situation a cup-like depression exists on 
the inner malleolus, but a portion of the deltoid ligament 
appears still to cover the surface of this depression, and it is 

N 
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Bomewhat remarkable that where the inner cuneiform bonei 
which presents a large flattened and somewhat prominent arti- 
cular facet, has been in contact with the posterior part of the 
inferior surface of the malleolus, the posterior tibial tendon has 
intervened, and is now to be seen in a flattened expanded con- 
dition, folded inwards, and covering the corresponding portion 
of the malleolus. 

In this specimen, therefore, although the inner malleolus 
has articulated with, or rather rested upon, two bones; thii 
process does not exhibit very distinct articular facets, in conse- 
quence of the intervention of the deltoid ligament in one 
instance, and of the posterior tibial tendon in the other. 

The outer malleolus presents generally a rounding of its 
edges, and the groove for the peronei tendons is very shallow. 
Tlie te»ndon of the peroneus longus in the specimen described, 
see Fig. 34, has been drawn rather away from, than into this 
groove, in consequence of an inclination backwards, which 
it takes te gain its groove on the outer surface of the os 
calcis. 

The posterior surface of the outer malleolus rests upon the 
upper surfiice of the os calcis. Whether any articular ccm- 
nexion exists cannot be seen, but a little dried ligamait 
appears to intervene. The posterior edge of the adjacent 
portion of the tibia seems to have an articular connexion with 
the OS calcis, which is drawn upwards between these bones. 



CHAPTER XI. 

OOyOENTTAL TALIPES VAKUS CONTINUED.— MORBID ANATOMY 
Df THE ADULT CONCLUDED; ARTICULATIONS, LIGAMENTS, 

MUSCLES, AND TENDONS. 

Conditions of the articular surfaces in the joints implicated. 
On the important subject of the conditions of the articular sur- 
&ce8 in the joints implicated, I am unable to give any positive 
information from my own dissection ; nor, so far as I know, 
■ las the condition of the articular cartilages in any adult case 
of congenital varus been described. 

In the dried specimens which I have examined in our Museums, 
wid in that from which the present description is principally 
4awn, see Figs. 3G, 37 and 38, the articular cartilage on the 
exposed and extruded portions of the articular surfaces, viz., 
^anterior portion of the superior, and external lateral articular 
^acea of the astragalus, the outer portion of the head of the 
astragalus, and the anterior articular surface of the os 
^Icis, appears to be much wasted and irregularly removed, 
^ that only a thin and imperfect layer remains. 

We might expect to find these appearances not only as the 
'^sult of disuse, but because the articular surfaces are superfi- 
^ally exposed, and subject to irritating influences ; although it 
^hoiilJ be observed that they are always covered by the elon- 
gated ligaments stretched across them. Tliese surfaces some- 
times present an irregular mannnillated appearance, in conse- 
quence of irregular thickening of the osseous surfaces. 

In the unexposed portions of the articular surfaces, it is pro- 
"ahlu that the cartilage remains in a tolerably healthy condi- 
^^on, although it may be thinner than natural. 

X 2 
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specimen represented in Figs. 34, 35 and 36, these appoManca 
are not remarkable ; but^ in explanation, it must be remembered 
that the leg belonged to a female, and in consequence of in- 
tractable ulceration on the dorsum of the foot, which had re- 
sisted various methods of treatment for a year or two previous 
to its amputation, the limb had been but little used for a long 
time. 

With respect to the tendons in the adult deformity there is 
another peculiarity, viz., that all the tendons below knee are 
really longer, and much more slender than in the healthy leg. 
The tendo Acliillis is often not more than half its natural 
thickness. The increased length of the tendons depends upon 
the small size of the bellies of the muscles, and the thinness of 
the tendons is the result of defective nutrition, which affects 
the bones as well as the soft tissues, and gives the external ap- 
j>earance of a dwindled or withered limb to the club-footed leg 
in the adult. 

Abnormal conditions and irregular distinbution of tendons. In. 
my dissections of foetal specnnens of varus, some irregularities 
in the distribution and abnormal conditions of the tendons, not 
conse(iuent upon the deformity of the foot, were met with in 
several instances. These were generally supernumerary slips 
of tendon met with in the sole of the foot, and sometimes on 
the dorsum ; or a bifurcation of the anterior tibial tendon, of 
which I have seen three examples ; one slip pursuing its normal 
course, and the other passing externally to an expanded inser- 
tion into the anterior annular ligament or the fascia on the 
dorsum of the foot, a little below the ligament. 

In two instances, I have seen the tendon of the extensor pol- 
licis passing between these two divisions of the anterior tibial 
tendon, so that as the tendons cross the ankle joint — the point 
selected for division— it might be necessary to divide three ten- 
dons instead of one. In the account of the dissection of the 
specimen in St. Bartholomew's Museum, Mr. Holmes Coote says, 
'* The tendon of the tibialis anticus appeared to be very long in 
consequence of the small size of the belly of the muscle, which 
arose as usual ; but the tendon was inserted, 1st into the in- 
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I tenwJ cnneiform bone ; 2nd, into the anterior annular liga- 
r ment," and he also observes that " the tendons of the extensor 
t communis digitorum and the peroneus tertius were united by 
P very strong and broad fibrous bands." The frequency of the 
I bifmication of the tibialis anticus tendon appears to be somo- 
E what remarkable. 

I Dtviations in direction and relative position of tendons depend" 
L ing upon the deformity. These are essentially the same as in 
f severe infantile cases, but 8on\e additional points remarkal)ly 
E well seen in the specimen. Figs. 34, 35 and 36, require to be 
[ noticed. 

I There is an inclination of all the tendons in front of the 
I ankle joint towards the inner side of the leg in adaptation to 
I the altered position of the foot. 

I The tendon of the tibialis anticus muscle inclines towards the 

I inner side of the tibia above the epiphysis ; it then passes ol)- 

f liquely downwards and backwards on the surface of the inner 

malleolus, and takes a curved direction inwards and backwards 

towards the base of the metatarsal bone of the great toe, and 

"^e adjacent border of the inner cuneiform bone, see Figs. 

^5 and 36. These bones not only occupy a lateral position 

^th respect to the leg, but in adult cases are generally placed 

^ther behind than in front of the transverse median plane 

^f the leg. 

As the anterior tibial tendon crosses the ankle joint — the 

'^int selected for division — it is not only very much dis- 

"aced to the inner side, but it also passes in an oblique di- 

^ction from the inner malleolus behind, rather than in front 

^^ this process ; so much so indeed, that it may possibly have 

^^^n divided in mistake for the posterior tibial tendon, by 

^osewho attempt to divide the latter tendon in the position 

^^hich it would occupy in the healthy condition of the foot, 

^Iz., below and in front of the inner malleolus, as recommended 

^y Mr. Symc. The anterior tibial is certainly the only tendon 

^^?ith which the knife could come in contact, if the operation 

^-^ve adverted to should be attempted in a severe and rigid 

^^ase, whether it be in the infant or the adult. 
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In describing a dissection of a case of vanis in the Trans- 
actions of the Pathological Society, Mr. Henry Thompson re- 
marks, " the anterior tibial tendon is displaced backwards, so 
that at the lower end of the bone it passes over the liack of 
tlie inner malleolus, and thence directly backwards to the first 
metatarsal bone." The altered relations of this tendon should 
be carefully borne in mind, as it is often more difiScult to find 
than might be supposed, especially in very fat children. 

The tendon of the extensor pollicis muscle is also displaced 
towards the inner side, and occupies in its relation to the 
inner malleolus j)retty much the situation which the anterior 
tibial tendon holds in the healthy condition of the foot, see 
Fig. 35. 

The tendons of the extensor lonffiis digitornm muscle also in- 
cline to the inner side in their passage across the ankle joint ; 
but as their division is never required in this deformity, this 
deviation is unhnportant. 

The tendon of the tibialis posticus muscle has been already de- 
scribed in its abnormal relations in severe infantile varus ; and 
although these deviations are essentially the same in the adult, 
the only diiFerence being that the parts are more rigidly held in 
their abnormal relations, they may be again mentioned here in 
consequence of their direct practical importance. 

In the first part of its course the posterior tibial tendon is not 
so distinctly placed behind the inner malleolus, as in the healthy 
foot ; but is lodged in a groove, on, rather than behind, this pro- 
cess, see Fig. 3l>, and c^in generally be felt in this situation. 
The appearance of being placed on the outer surface of the 
malleolus, however, is very much added to, by the lateral ol>- 
licpiity of tiie os calcis, the tuberosity^ of which is directly 
behind the fibula, exposing to view the posterior surface of the 
tibia, in what might i)C regarded as the hiteral aspect of the 
loot : and also by the inner malleolus itself being somewhat 
twisted forwards in the adult cases. 

Jn the second part of its course the posterior tibial tendon does 
not pass beneath the inner malleohis, and then obliquely down- 
wards and forwards in front of this process to its insertion into 
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the navicular bone, as in the healthy foot. The navicular bono 
itself is displaced by the contraction of the posterior tibial 
muscle, 80 as to be held in contact, and articulate with, tho 
iimer malleolus ; and it is moreover held rigidly in this position 
hy the adapted shortening of the ligaments, more especially by 
the deltoid ligament. The posterior tibial tendon, therefore, 
passes directly downwards from the inner malleolus to its first 
insertion into the navicular bone, which it immediately reaches. 
It is very desirable to study the altered relations of the tendon 
of the tibialis posticus muscle, both in the first and second parts of 
its course, because the ordinary rule of practice is to follow the 
method recommended by Dr. Little, and divide the posterior 
tibial tendon in the first part of its course, viz., just above the 
inner malleolus as indicated in Fig. 32a ; or in some severe cases 
in the adult or in youth, as it is passing across this i)rocess. Pro- 
fessor Syme, however, has, in a published clinical lecture,* con- 
<lemnedand held up to ridicule the plan of dividing this tendon 
in the first part of its course, on account of its proximity to the 
Artery and the difficulty of the operation ; Mr. Syme has recom- 
mended its division " a little below and anterior to the tip of tiie 
internal malleolus," a situation the Professor observes, " where 
'^ is 80 distinctly located that it is always discovered with fa- 
^uity." Now, it can be easily demonstrated that in severe cases 
^* varus, whether in the infant or in the adult, the posterior 
J'oial tendon does not exist in the position above indicated by 
^i*. Syme, and, moreover, the rigidity of the ligaments is too 
S^^t to allow of the tendon being drawn into this position. 

In congenital cases of varus, when slight in infants, and in 
^On-congenital cases, the possibility, and where possible, the 
^^^cessity of dividing this tendon in the second part of its course 
^''ill l)e alluded to when the operation is discussed ; but there 
in be no doubt that the anatomical condition of the parts ile- 
rmines, in all severe cases of the deformity, whether in the 
^■*^fant or adult, the position in which the posterior tibial tendon 
ust be divided. 
In the adult specimen. Figs. 35 and 3t), the navicular bone is 

• Lancet, March 17th, 1855. Medical Times and Gaziiie, April 28th, 1855. 
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Bituated directly under and within the inner malleolus ; and the 
tibial tendon is folded inwards between this process and the 
navicular bone ; and the tendon is here seen in a flattened and 
expanded condition, its texture being probably altered by the 
long continued pressure to which it must have been subjected. 

In a specimen of talipes varus from a man dissected, 
and afterwards shown at the Pathological Society by Mr. 
Henry Thompson,* and which he kindly presented to me, he has 
correctly described the situation and direction of the posterior 
tibial tendon as follows : " The posterior tibial tendon descends 
in a straight line to the lower end of the tibia, and then has a 
slight inclination backwards, passing away from, instead of be- 
neath the internal malleolus, to an expanded insertion into the 
scapoid bone." Whether this case was of congenital or non- 
congenital origin could not be ascertained. The late Mr. Lons- 
dale concurred with me in thinking it was not of congenital 
origin. This opinion was based upon the conformation of the 
bones, the condition of the ligaments, which were shortened to 
a less extent than in adult cases of congenital origin, and from 
the advanced fatty degeneration of the muscles. It exhibited 
the ordinjiry appearances of non-congenital varus of paralytic 
origin, the severity of the deformity depending very much upon 
the advanced age of the individual. 

In adult cases of varus, and also at earlier ages, the posterior 
tibial tendon can generally be felt externally, as it passes along 
the inner malleolus, so that the great difticulty experienced in 
finding this tendon in the infant does not occur at later jieriods 
of life, when the bones are more developed and the subcutaneous 
fat less abundant. 

The tendon of the flexor longus diijltornm is separated a little 
further from the posterior tibial tendon, as it descends behind 
the malleolus than in its normal relation, and this tendon does 
not pass from behind this process f(>r\vards, under the j>rojecting 
process of the oscalcis, the sustentaculum tali, but a little below 
tlie level of the ankle joint passes suddenly inwards and back- 
wards at a right angle to the leg towards the sole of the foot. 

• See " Transactions Patholojfioal Society, "Wl. ri., page 353. 
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Bee Fig. 36. This tendon is connected with that of the 
flexor poUicis longus in this specimen by an extra slip in the 
wle of the foot. 

The tetidon of the flexor longus pollicts does not pass through 
tbe groove in the posterior border of the astragahis, in consc- 
qtjence of the absence of this groove in the flattened wedge-like 
fonnof the posterior border of the astragalus, which is com- 
pressed between the articular surface of the tibia and the upper 
BDT&ce of the os calcis in its elevated condition. This tendon, like 
tbatof the flexor longus, passes suddenly inwards and back- 
WHidg, from beneath a band of ligament, a little below the ankle 
joint towards the great toe, in its abnonual position, see Fig. 
86. In this specimen a tendinous slip connects the tendon with 
ftat of the flexor longus digitorum. 

The tendon of the peroneus longus does not course round the 
external malleolus, and then forwards and downwards towards 
its insertion, as in the healthy foot ; but it passes directly down- 
^8 with an inclination backwards, across the outer surface 
of the 08 calcis as sho^Ti in Fig. 34 ; and then turning round 
tljfi inferior surface of this bone, instead of entering the groove 
ta the cuboid bone, it passes transversely inwards across the 
concavity of the foot to its insertion. See Fig. 36. 

The examination of the foot represented in these woodcuts, 

8kow8 at once that the tendon of the peroneus longus has a less 

"Stance to travel in the course above indicated, than in the 

"^thy foot, and therefore that this is really a shortened in- 

^^ of an elongated tendon, as it is generally described. In 

^*Je course of the treatment of a severe adult case, shown in 

^*g. 36, this tendon became so decidedly tense and prominent, 

^liile the anterior part of the foot was being restored to its 

'formal position that I divided it with decided advantage. Such 

^ procedure, however, coidd only be necessary in a very severe 

^iilt case, and its tension in the case alluded to, became painful 

Glider the mechanical extension emi)loyed. 

The tendon of the peroneus brevis passes directly downwards 
from behind the outer malleolus, across the outer surlace of 
^l^e OS calcis to its insertion into the base of tlie metatarsal bone. 
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Thetendo AchiUU in its course downwards, inclines towards 
the fibula aspect of the leg, in consequence of the tuberosity of 
the OS calcis being placed directly behind the fibula ; and at its 
insertion, therefore, this tendon is directly behind the fibula. 
Sec Fig. 36. 

This deviation has been described in the account given of 
severe infantile deformity. The observations then made in 
reference to tlie deceptive appearance of the tendo Achillis being 
placed towards the inner rather than the outer side of the leg, 
and occupying a position often directly over the artery, are 
equally applicable to this defonnity in the adult. The relation 
of the tendo Achillis to the outer malleolus is the only reliable 
evidence upon which an opinion can be arrived at as to the de- 
viation of this tendon in the living foot. The prominence of 
the inner malleolus is so much diminished bv the na\icular 
bone being drawn inider it, and this process itself is in some 
degree twisted forwards, that the relation of the tendo 
Achillis, w-ith respect to it, cannot be very satisfactorily made 
out. 

Tendons which require division. In all severe cases of con- 
genital varus in the adult, in youth, and in the infant^ the 
tendons which require division for the ciure of the deformity are 
the tibialis anticus, the tibialis posticus and the tendo Achillis. 
In all such cases, it is also desirable to divide the tendon of 
the flexor longus digitorum, and sometimes the tendon of the 
extensor poUicis. In the slighter forms of infantile varus much 
less may be required, and in some cases mechanical treatment 
alone will be sufficient to cure the deformity. 

Vessels and Nerves. The observations already made in 
reference to the condition of vessels and nerves in severe in- 
fantile cases of varus, for the most part equally apply to tliis 
deformity in the adult. 

The vessels and nerves retitiii their deviations in direction, 
in adaptation to the deformed position of the foot, but it has 
never been shown that these involve any deviations in their re- 
lative position to the tendons, so that they do not assume im- 
portance in a practical point of view. It is also probable that 
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in consequence of the generally defective state of nutrition and 

imperfect growth of the muscles^ described as existing in the 

I^ of club-footed individualsy the vessels and nerves arc, 
At tlie adult period of life, deficient in their normal size, in 
A proportionate degree ; that is, the vessels and nerves are 
adapted to the defective growth of the organs to which they 
we distributed ; but there is no reason to suspect that any 
•tnictural changes, either in the vessels or nerves, necessarily 
tike place. 

The diminution in the calibre of the vessels, described by 
QruTeilhier, might be looked for here ; but excepting in a para- 
lytic limb, we should not expect to find the extreme degree of 
itrophy of the nerve trunks, he has described as existing 
Jn the case he dissected, and which was probably an example 
of non-congenital equino-varus of paralytic origin. 

We know that when an organ or part of the body ceases to 
perform its functions, the nerves which supply it suffer atrophy 
*nd degeneration to a corresponding extent, and this cannot be 
letter illustrated than in the wasted condition constantly ob- 
served in the optic nerve, after the loss of vision in the corres- 
ponding eye. 

The conditions necessary to produce extreme atrophy and 
^neration of the nerves are not present in congenital club- 
foot. Sensation remains perfect, and voluntary motion also 
^sts, even in the contracted and permanently shortened 
insoles, although its manifestation is necessarily limited by the 
anatomical condition of the parts. 

la the adult, the club-foot can be still further inverted 
*t the will of the patient, while the contracted tibial muscles, 
^^i the muscles of the calf, can be felt to swell up under the 
Muence of the will exerted to produce their contraction, al- 
though the movements of the joints which they are intended to 
control, are extremely limited, the rapid improvement in 
^nscular power after the cure of the deformity in the adult, 
testifies also to the healthy condition of the nerves in cases of 
^•^ngcnital vanis, even at an advanced period of life. 

It will probably be conceded that as the condition described 

o 
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by Cruveilhier is inconsistent with our knowledge of the clinical 
history of this deformity, and is quite consistent with our know- 
ledge of the changes which take place in paralytic aflFections, 
the probability is greatly increased that the case from which 
he drew his description was one of non-congenital paralytic 
origin. 

At the risk of being thought tedious, I have described the 
morbid anatomy of congenital talipes varus, as it exists at dif- 
ferent periods of life ; and the account I have given will be 
found to differ in many important respects from any description 
hitherto published ; but I have been desirous of clearly describ- 
ing the results of my own dissections and observations on such 
specimens as I have had at my command. 
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Etiology of Coxgkxital CtrB^yfi^ Ti»h *xm^ •/ •^vu- 
genital talipes Tarns is, at tiie jc*AfXJX dtj. ^ ui«y*rj*.a '/ 
scientific interest rather than direrii jni^*>iC iii^rjruaiy*:. *«ui*^ 
the pathological conditions at tl**r y:TyA A vjnu 'a**: ;ruf*:iv*** 
of treatment, and the compl^^ttr airi p#tn:rfsi**^ir» ^nri-vlir j *y ra**: 
affection, have been satisfBcwnlj ^.ffnxzz^i %0cj 'AiC r^u*: y.w***'-' 
bility of doubt. The limits crf^aa Emaj h^^o^^x^ ur*yt ^*f t jal* 
discussion of this subject, thtref^jir*: 'a:t -iii**: jraj*^^*^ u'r ixju^^uh 
for and against the theories ent^r'Ajrji^i *i; *ui»*: ji? »»i*5irt tor^ 
and the conclusions to whicii ti^^j kj'^r/^^u^ Vy ^'5i»C i^'lJ V; 
stated. 

Dissection has satisfactorQT di^fprvr**^ *.ii*: t/^^'^i^* 'A 4irf %Jrt 
of development and malfonuatk^u. Ti*^ cJS*?f*^«>^ -,*? '^ijJiji'Ai 
therefore at present exif^ting; w cJjirflr vhi j*:^*^ v^ ^i**: <i'/*> 
trine of spasmodic mnscular a/rtFyfi fr/fjj ':vej*'^»f '-*-*;,»;^ irfi^Ai* i'/t- 
and that of malposition of th*: fortu* i» hi pr*?^.?;/^^ <* <</>?/</. 

Arguments in favor of Oui th^/rv of rj^jJift^j^A/: '/r'*/t*H of 

corufeniUd clfJ^f^A^ 

1st. The existence of cltjf>-'fr>/t, vp'^^\t^^ whb 'Aii'rr Hn\*:nhs.r 
deformities in certain morj^tn/Jjiti^jj, ^^f/^:'ully Hix*^tM>fiA^li*: 
foetuses, and also in ffttna^H with H[Ai0i^\Af\*iiu 

In these cases spinal defonnity, InxHtlotta of t\ifc cbiii, {*iuxnr, 
knees, elbows, fingers, hands, and feet; elub-haud and clul>* 

o2 
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foot— in one word, displacements more or less complete in all I 
the articular siirfacee frequently coexist. These have l>eea I 
especially described by M. Qn^rin,* who states that all thcsa I 
deformities are accompanied with considerable retraction of the I 
muscles going to the displaced articulations, and taking plac« | 
in the direction of the deformities. 

2nd. The possibility of spasmodic miiscnlar action in the \ 
ftetiis being induced by maternal inflacnce. This supposition , 
iR supported by the fact generally admitted that liolent or c 
vulsive movements of the child in uiero, may be Indnced by 
etulden and powerful emotion excited in the mind of the | 
mother ; acting either directly by influencing the foetal cii 
lation, or indirectly by producing an abnormal condition of J 
the fuetal secretions. 

Sn\. The circumstance that in a large number of congenital I 
deformities, mental emotion is assigned by the mother as a cause. ] 

4th. Defective nutrition, said to be of frequent occurrence I 
in cliildren thus deformed ; a condition favorable to spasmodic I 
afffctions, and dependent upon some failure in the health of J 
the mother during pregnancy. 

5th. The analogy urged by M. Gu^riu, Dr. Little, and other I 
wTiters, as existing between congenital and non-congenital d&- j 
formities. 

6th. Hereditary tendency, sometimes traced through several I 
generations, as in epilepsy and other nervous afFectione. 

7th. The tendency to relapse after operation and mechanical j 
treatment ; especially adduced by Dr. Little, and supposed to J 
depend in severe cases, upon a disposition to tonic muscular I 
contraction still remaining. 

Ai'pumentg against the theory of spasmodic origin of congenital i 
club-foot. 

Ist. The absence at the period of birth, of any evidence of tM 
spasmodic affection of the muscles. 

2nd. The healthy condition of all the muscles in the greaci 
majority of cases, and their ]»erfect obedience to the will in! 
liro aurl'Etiuliigio Gfiifmlii dee Piods-bola Congeiiilaui," Paru, 163& I 
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ever; moveraent of the leg aod foot, after removal of the de- 
formity. This la the reverse of what occurs iu the nou-conge- 
nital spasmodic case«, in which the muscles rcmaiii hard, tense, 
aud prominent, for many years after the Beizuro— frequently 
for the remainder of life — and are ouly partially under the con- 
troUiug iiiilucnoe of the will. 

3rd. That in a large number of cases no cause, such as mental 
emotiou from fright, shock, &Ct iu the mind of the mother is 
assigned. 

4tli. That instead of showing any indication of defi-ctive nu- 
trition, the children bora with chib-foot are, as a rule, rubitsl, 
wtdl nourished, and otherwise well formed. 

Arguments in favor of the tlteori/ of malpoiittoa and prefture in 
utero aslhe cause of congenital clutr-foot. 

1st. The same arguments as cited against the epnsmodic 
origin of this deformity. 

:iiid. The natural tendency obsen-ed in the feet to turn in- 
wards in the ftetus m utero, from the way iu which the limbs 
are packed in the nurmul condition. 

3rd. CoutractioQB produced by long retained position, caus- 
ing nou-congeuital deformities; especially urged by Mr. 
Ttunplin. 

Arffuments against the theory of malposition and pressure in utero 
ae tite cause of congenital clult-fool. 
Ist. The extreme improbability, not to say impossibility, 
that any preosun; from tbo uterine wallfi coulil produce these 
deformities iu the early period of uterine life; and the fact tiiiit 
talipes varus has been seen as early as the third month of utero 
gestation, ami is frequently met with in fcatusea between the 
fourth and fifth month. 

2nd. In well observed cases of deficient /i'ywr amtUi, pei^ 
fectly formed infants have been frequently born ; and vice 
[ versa, 

3rd. Pressure would be very unlikely to produce the extreme 
L elevatiuu of the os calcis which always exists, and in coiise- 
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quence of whieli this bone has a nearly vertical direction, in 
severe cases of talipes varus. This objection has occurred to 
lue, and so far as I am aware, has not been previously adduced. 

4th. The arguments previously cited in favour of the spas- 
modic origin. 

5th. The absonco of any tendency to deformiUes from 
muscular contraction in parts which are retained, in approxi- 
mation during uterine life ; as in the bent knee, bent thigit, 
bent arm, stooping neck, flexed fingers, &c., all positions 
assumed by the fwtus in adaptation to the limited space it 
occupies. 

Thus, I have arranged in numerical order, the arguments 
which have been adduced for, and against, the principal theories 
entertained by recognised authorities, with regard to the etiology 
of congenital cluh-foot. Should these congenital deformities 
result from spasmodic affections of the muscles, then it is quite 
certain that when seen a few months after the seizure, they 
differ most materially in the physiological conditions of the 
muscles, from the non-congenital cases of similar origin. A pos- 
sible explanation of this may be, that in the ftetus, the affection is 
purely functional, or attended with such a slight organic lesion, 
as, under this condition of life, is easily and completely recover- 
able ; while in the non-congenital cases, the organic lesion 
is usually mora severe, and in many instances irrecoverable. 

If the sjasmodic origbi of congenital club-foot be admitted, 
then another marked difference from the non-congenital spas- 
modic deformities will be found in the few muscles involved in 
the congenital, as compared with the non-congenital cases. 
In the non-congenital defonnities, the implication of a large 
number of muscles, frequently all the muscles of the lower 
extremity, — ofttm of both lower extremities, and not in- 
frequently those of the upper extremities also, — is a well marked ' 
and promineut characteristic. 

Another remarkable fact is, that while talipes varus is by 
far the most frequent form of congenital club-foot, its occur- , 
rence as a nonH?ongeiiital affection of sjKiHmodin origin is ex- 
treuK'ly rare, and non-i-ongenital talipes varus is a deformity 
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Dearly always of paralytic origin. Talipes equinus and equino- 
TVQ8 are the two varieties which largely predominate in the 
ipasmodic affections. 

I( in an attempt to reconcile all the facts mentioned, with 
the theory of spasmodic origin, difficulties should arise ; it will 
be equally apparent that the arguments in support of malpo- 
litkm and pressure in utero are exceedingly weak. On the 
vhole, I am disposed to agree with the dynamic or spasmodic, 
ntherthan the mechanical theory, as applied to congenital 
talipes varus. The weight of evidence appears to be in favor 
of this opinion. 

But it is probable that malposition and pressure in utero may 

be Ae cause of some deformities, and the late Mr. Lonsdale, 

who was an advocate of the mechanical theory generally, as- 

(igoed to this class those examples of '^ talipes calcaneus, 

^ calcaneo-valgus, occasionally met with in cases of breech 

Presentations, with the legs extended upwards, the feet being 

*>ubled upwards, and pressed against the tibia in front." An 

*Uu8tration of this class of cases which will be found in Chap. 

^^ on congenital calcaneus ; but even in these cases there is a 

'^markable rigidity of the knee joints, with contraction of 

^e rectus, and other extensor muscles of the leg and foot, 

^hich renders it necessary to speak with caution. 

It may also be deemed probable that if equino-varus should 
^ produced by spasm in the fourth or fifth month of pregnancy, 
^^as we see spasmodic affections produce this deformity in the 
^on-congenital cases, — the exciting cause may subside, and the 
Acquired position would then be maintained by the general 
Adaptation of all the structures involved. Thus we should have 
growth in the deformed position producing its effects on the 
bones, particularly the astragalus, without the persistence of 
the physiological defects in the muscular action characteristic 
of the non-congenital spasmodic deformities. 

The malformation of the astragalus, which I have shown to 
fixist at the period of birth, I have also satisfactorily proved to 
depend upon the malposition of the . os calcis and navicular 
Iwues, caused by contraction of the muscles of the calf, and the 



200 



IIEREWTART THANSMISSION AND 



I 



anterior and posterior tibial muecles ; this malformation, there- j 
fore, is clearly au effect ratlier than a producing cause of | 

deformity. 

Hereditary Transmission.— Not only is congenital talipes J 
varus apt to be repeated Id the same family, i.e. for tho 
same mother to Iiave several club-footed cliildreu ; but alt 
marked tendency to a reprodiictiou of the deformity is some- J 
times to be noted in two or three generations. 

In illustration of its hereditary tendency, the following J 
history of a club-footed family may be adduced. T. Hall, a la- | 
bouring man, r^ed 46, was born with talipes vanis of both 
feet, and is said to have been pretty well cured by me- 
chanical means. He now walks very well, and his wife (who 
-gavo me this account in July, 1855), saya his feet arc straight, j 
or nearly so, but his legs are rather small. This man hae a I 
brother who was born quite free from any deformity, but liaa 
a club-footed clilld. He does not know of any other case of ' 
clui)-foot having exiKted in his family. Hall lias had thirteen 
children by one wife, a strong, healthy woman; five childrea | 
have been club-footed, three boys and two girls ; and in four, | 
both feet have been affected. 

The club-footed children are all alive, out of sis of tho family ' 
living ; and the mother aaya they were always stronger than 
the rest. She does not assign any cause, such as fright, Ac, 
and says the labours have all been natural, and at full time.. 
She 18 not aware of any case of club-foot having occurred in her 
family. Seven children have died of infantile disorders. The 
eldest of the five club-footed children, a girl now 19 years of 
age, has also lately had a club-footed child, her first child, and 
this is a case of talipes varus of one foot. 

Although it is unusual to meet with so many instances of J 
club-foot in the same family, the occurrence of the deformity in I 
two generations is common enough. As a rule, we find the j 
same kind of deformity, and the same limbs affected in the I 
children as in the parent. 

NtJMiCRiOAL Importance. In 1851, Mr. Tamplin published i 
in the London Medical Gazette, a elatistieal i-epi>rt of 10,217 



STATISnOS OP CONGENITAL VARUS. 201 

cases of deformities of all kinds, which had been treated at the 
Boyal Orthopaedic Hospital up to that date. Of these, 1780 
were cases of club-foot, inclusive of congenital and non-conge- 
Dital varieties. 

The relative frequency of the several varieties of congenital 
doWoot, was as follows : — 

Congenital talipes varus . . 688 

„ talipes varus of one foot 

and valgus of the other 

in the same patient . 15 

talipes valgus . . 42 

„ calcaneus . . 19 






Total of congenital forms 7 04 

The 688 cases of congenital talipes varus were thus dis- 
triboted. 

Affecting the right foot only . 182 
„ left „ . 138 

„ both feet . 3G3 



Total 683 

The other five were of a compound nature, viz. : — 
Two cases with both knees also contracted. 
^^Q case with the wrist and fingers also contracted. 
One case with talipes calcaneus of the opposite extremity. 
One with malformation of the toes. 

*Urther, it may be stated, that in two of the above cases, 
^^arbifida was also present. 

These statistics clearly show the greater frequency of talipes 
^^^ when compared with other varieties of congenital club- 
P^t ; they show also that varus is more apt to affect both feet 
^U one foot alone, although in this respect the difference is not 
^^^ great. 

Xieducting the 764 congenital cases from the 1780 congenital 
^vl non-congenital cases, 1016 non-cougenittil cases remain ; 
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ehowing the relative proportion of the latter to be greater tliaa | 
iiiiglit be txpected. 

Complications of CongeiotaIj Varus. Sometimes talipea I 
varus is found to coexist with other contractions and deform!- | 
ties of the limbs ; and also with some malfornjations frequent- -I 
ly involving the brain and spinal cord. These complications I 
also coexist with the other varieties of congenital club-foot, J 
but in what proportion tliey most frequently occur with each 1 
variety cannot be stated. The following are the complications 1 
most frequently met with. 

Weaimess of the knee joints. A very lax condition of all the | 
ligaments of the knee joints frequently accompanies congenital f 
varus. If the thigh be grasped with the left hand, and the I 
leg with the right, it will be found that the tibia can be i 
tat«d on the condyles of the femur much more freely than in.l 
a leg free from deformity. This ligamentous weakness of the I 
knee joints is met with in strong children, and appears, there-! 
fore, to be in some way connected with the deformity, although I 
its explanation is difficult. 

The effect of this complication is to increase the apparent I 
severity of the deformity, in consequence of the leg turning i 
inwards as well as the foot ; and also to perpetuate a turning I 
in of the foot in the act of walking, after the deformi^ I 
has been cured. This condition can only be effectually con^ I 
trolled by steel supports carried up to the waist, and con^ I 
iiected with a pelvic belt, which the child may be obliged t(Kl 
wear for three or four years. 

Unless this complication be recognised and its effects men- 1 
tioned when the case is undertaken, the reputation of the J 
surgeon may suffer, because after the club-foot deformity has j 
been cured, the child still walks with its teet turned inwards;] 
and, moreover, in these cases, unless the necessary aftCD-treat^fl 
mcul be strictly followed out, the deformity is apt to rctum.a 
However, under careful management, there need be no appn^fl 
hension as to the result of the case, but the after-treatmeotl 
will be tedious and troublesome. 

Higiditii of hiee jointu in iin e.tlemipii j>osilian. A rigid'l 
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extension of the knee joints is occasionally associated with 
club-foot. The child is bom with the legs extended and the 
bee joints stiff and inflexible ; the thighs flexed upon the 
liodf, the feet being thrown over the shoulders. These cases 
tfe always breech presentations, and were especially adduced 
by Mr. Lonsdale as examples of deformity caused by position 
kutero. 

This complication is, however, more frequently associated 
with talipes calcaneus, than with varus, and an illustration 
of one of these cases will be found in Chapter XX on talipes 
calcaneus. 

Several other cases have fallen under my observation, in 
which congenital varus has been associated with a rigid 
extension of the legs, and stiff knee joints ; but in these 
cues there have generally been several other complications, 
BQch as stiffness of the hip joints, club-hands, and some ob- 
scure malformations of the joints, the exact nature of which 

it has been diflicult to determine. One case of this kind is 

represented in Fig. 38, taken from a child at present under my 



FIG. 38. 
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d^rJ^Kniital talipffl vanu of both feet, complicated with deficiency of anterior mnsrlc^ of tlie Irgfl 

tj^^ltaee. Knee joints stiff, with legs extended. Patella; nut trurcablc. Hi]) joints Htitf with 

^L^ ilijdttly flexed, and very slight motion ; malformation duubtful. Hotli liuiuls rliilihcd. and 

''•ts pronated. EUiow joints stiff, with malfurmation. Shuuldur joints stiff, but witli sligiit mutiun. 

^^^ (July, 1§66)* H. B., aged six months, was admitted as an 
^^^patient at the Orthopaedic Hospital, June 2nd, 18G5. Both 

This and the two followmg caaos have boon added to the Esstty buico the 
^*^ was awarded. 
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feet were deformed in the position of talipes varus, and 
Bented the peculiarities described as existing in those cas 
which the anterior muscles of the leg are deficient helow 
aad represented in Fig. 30. All the toes were rigidly fl 
and the feet arched in a peculiar manner. Both knee join 
were stiff, with the legs in an extended position, but with ) 
Inclination outwards, as in knock-knee. The patella could B 
Vw distinctly felt in either knee joint, although sometimes 
thought I eould detect this bone in a rudimentary conditiol 
There appeared to be some malformation ia the knee joints, 1 
addition to contraction. Both hip joints were stiff, with ' 
thighs slightly flexed, and although it was impossible to nul 
out precisely the condition of these joints, the head of 
femur on each side appeared to be displaced directly 
wards, and malformation of the acetabulmn probably existed 

Both hands were clubbed and turned outwards, in c 
quence of pronation of the radius. Both elbow joints 
stiff, and some malformation appeared to exist at these ardoj 
tions. Both shoulder joints were stiff, but a slight amount 
motion existed at these articulations, in which there was It 
evidence of malformation than in the hip and knee joints. 

It is scarcely necessary to observe that this case is o 
in which the result of treatment must be very doubtful. * 
feet have been brought pretty nearly into their natural positfa 
and by rubbing and exercising the joints some amount 
motion has been obtained at all the articulations ; but il 
doubtful whether this will progress to a useful extent, M 
whether the child will ever be enabled to walk. The 
was of lorge size and well nourished, and the mother, a wc 
in good healtli, had previously had seven children, all 
and now living. She went her full time with this child, 
labour was not difficult or tedious, and she assigns no reason 
for the defective condition of this child. 

Another case illustrating the complications occasionally fflcl 
with, affecting the knee and other joints, in cases of taliV* 
represented in Fig. 33, of which the following ia tb 
faistory. ~ 
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In July, 1853, I was rctiuoRted by the late Sir. B. Brodio to 
lee wilb him a child. Master G , aged six months, who 







iwilh Icm eittndcd, rihI Uiilnrlid la'crull;. FmbnliUt •lunnn sf hirih 
tkDHMiIi. LirDttsdmMiDiiilhinJaiiiU, wilhlhiilia iliKlitlj tlisnl ; 
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been born in Florence, and exhibited an nniimial cnmbina- 
ita of deformities, viz. : talipee varus of hoth feet ; imjicrfect 
Bdbility of Imth knee joints, ^s'ith lateral distortion, so that 
I legs were in the position of a Hfvere caie of knock-knees, 
;h the legH extended ; probable absence of both patellae, with 
M malformation at the knee joints. The buad of the tibia 
tPpeared to be imperfectly develojted, and was thrown forwards 
the condyles of the femnr, wliieb pro.jected backwards, and 
ill he distinctly felt in the popliteal space; very limited 
Wibility of both hip joints, with tension of the adductor mns- 
Is, but 8o far as we conld ascertain, witbont any disloc-ition 
' iQalformatiOQ at these joints, but their condition conld not 
'tecnrately aecertained. Both liands contracted in the form of 
lb-hand ; imperfect power of extension of both fore arms, 
Jhably with some malformation nf the condyles of the hn- 
Eths, and with dislocation backwards of the radius ; no 
tacalar U^'nsion about the elbow Joints. Contraction back- 
rds of the head, with tension of the tra]x!zii mnscles, which, 
111 any attempt was made to draw the head forwards, 
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bpcatne so prominent tlmt a deep central depresRion existed 
btitwecii them ; the face waa dlrecteti upwarJs, and the nock 
projected forwards ; the epicous processeB of Iho cervical vert*- 
brfc could not be felt. 

Tliia child could Buck, but waa only able to draw a very 
gmiill quantity of milk at a time. The child was said to have 
been nearly asphyxiated at the time of birth, but was resnad-i 
tated by a brandy bath. The legs were said to have been stiKl 
and flexed upon the abdomen. The prRsentation was said ttf., 
be natural. The child was of full proportions, rather above 
the ordinary size, and there were no indications of any cerebral 
defect, or any muscular paralysis or deficiency. The mother 
of the child, an English lady, above the ordinary stature, and 
well-proportioned, met with a severe accident when four month!.] 
advanced in pregnancy; she fell from some library steps, sidfr-i 
ways across the back of a chair, which caught her in the loins, 
in consequence of which she v/e.s laid up for a month. 

In this case the feet wore perfectly restored by tenotomy 
and mechanical treatment, and there was no evidence of defective 
muscular development below knee ; the malformation of the 
knee joints, however, was suflicient to prevent the child either 
standing or walking without stixil fiupixirts continued to the 
waist, and the knees being mechanically fixed. On the 
slightest flexion, the head of the tibia, which appeared to be 
small and imperfectly developed, dislocated forwards, so that 
no steadiness of the limbs could be obtained, and the power at 
the hip joints also remained extremely feeble, so as to lead to 
tlie opinion that some defect, the nature of which could not 
be clearly ascertained, existed at these articulations. The 
child died when five years of age, but no post-mortem exami- 
nation was allowed, therefore, neither the cause of death, nor 
the condition of the articulations could be ascertained. 

Rigiditif of knee joinls in a JieJ-ed position. A rigidly flexed 
condition of the knee joints is occasionally, but very rarely 
associated with congenital varus. In a case now under my can.% 
one limb only is affected, and the leg cannot be extended 
beyond au obtuse angle with the thigh, m that division of the 
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kam-sbiug teadooa may become oecessary ; they are not, 
bswerer, rigidly contracted, and the ligaments of the kueo 
joint offer the greatest resistance. The patella in this case 
iffiears to be very small, and to lie against the lower part 
rf the external condyle. The leg below knee is also shorter 
IbiD the opposite limb. 

h another case, now under my care, both knees are in a 
rigidly flexed condition, and there appears to be some obscure 
nHlformation in both feet, which are affected with talipes 
nns of a somewhat unusaal form, and the bones cannot bo 
broaght into their normal relations after tenotomy, so that 
there is little hope of this case being completely cured. It is 
il» complicated with a flexed condition, and possibly some 
ulformation, of the hip joints. 

Cues in which congenital contraction of one knee in the 
fined position exists as a complication of congenital varus, with- 
out any malformation at the knee joint, and also without any 




J^fnnrBidnrflfoot, fompHriv 

^"■"•t lulbnuliaii. or iWtitivc niiufutot ilctclopmcnl. IUhIiI I 

osfective development in the muscles are occasionally, although 
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very rarely, met with ; but an inttresting case of this kinJ 
now under my care in the wards of the Orthopjedic Hospib 
and Fig. 40 was taken from a photograph of this case. 

The patient, a girl, S. A. Frj'er, 144 years of age, froffl 
Brighton, wft« admitted under ray care on the 5th April, 18BI 
No history of the case could he ohtaiued beyond the fact that ibt 
was bom with the deformity, and had never been able to walk, 
except with the nsaistanRe of two crutches. No attempt 
been made to cure the deformity, which was considered to bt 
irremediable, and one surgeon had proposed amputation of tl» 
leg. 

On examining the deformity, I found that the patella conW: 
be distinctly felt, and was very little lielow its natui»l 
size. There was no evidence of malfonnation of tlie joit 
although from time alone, the surfivcea of the articulation u 
have liccomc somewhat altered. There was no indication 
any deficiency of the muBcles, either above, or below knee, an 
the case appeared to be one simply of congenital contraction » 
the knee joint, which had been uninterruptedly allowed to ii*" 
crease during growth. One peculiarity in the knee joint wif 
its conical extremity, over which the skin had become thicken(0' 
by the habit of kneeling, and moring about with the oppositft 
leg in a bent position, which she would frequently do in-dMSf 
although outrof-doora she always used her crutches in walking.; 

The club-foot presented the ordinary appearance of congcnil^ 
talijies varus when, from any cause such as that exiatingil 
the present case, the foot had not been used in progressiOB 
and the distortion increased by the weight of the lK>dy. Tin 
absence of the longitudinal depression in the sole of the f«*i 
and the transverse, or oblique depression, represented in Fi| 
26, is worthy of remark, and in this respect the wooi 
cut may be contrasted with that mentioned. There are t 
reasons against a favorable prognosis in this case, and ■ 
anticipate that the girl will obtain a straight and neeT 
limb, I have adopted the plan of treating the knee joint Bt 
and this is yielding rapidly to treatment. After the defonnH 
of the knee joint*Iias been overcome 1 propose to cure the cl 
foot, and anticipate no dilficulty in accomplishing this. 



A mneh less favorable caee, in which congenital contraction 
Bfliv(kkneo jnintB existed as a complication of congt-nital varus 
if f«tli feet, and was asHOc;tated with some malformation of the 
4b« joints, as well as of both feet, and also of both hands, wne 
ndiT the care of my late colleague Jlr. Lonsdale, at the 
Bliop»tlic Hospital, in the year 1^57. A representation of this 

ieijp-.-trn in Fig. 41. 
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rhapatientayonngman, W.Brown, aged 17, from Cornwall, 
a admitted into the hospital on the 25th August, 1857. In 
I case the ankle joints and articulations of the fuet were in a 
irkably rigid condition, and at some of the articulations no 
Itooveincnt existed. The bonea were short and misshapen, and 
tlie lioy was Btiiuted in growth, and had a rachitic appearance, 
but withunt the evidence of trne rachitis. The palellaj were 
tmcpd with difficulty and existed as only small and rudimentary 
uoiiKs. Both the wrist joints were stiff, with the hands in an 
ttlemlw! position, and several of the articulations of the fingers 
rigid and immovable. Yet by the movement of the 
il extremities this boy was enabled to play the organ, by 
he earned his living. In this case, afterniany months ol 
;nt, neither the Itnees or feet could be cuinpletely 
but he left the hospital able to walk with steel f.np- 



210 



COMPLICATIONS OF 



I 



]K)rts. Previous to admission he had haliitiially walked on his 
liiioes, and had large boots of a horMe-«hoe form adapted to j 
these joints. 

Altered position and diminution in size of the patella. Iti» I 
only in cases of club-foot, coniplicatcd with rigid extension, or j 
flexion of the knee joints that the pattlla la observed materially ' 
to deviate from its normal position. 

In some of the cases, above described, of relaxation of the I 
ligaments of the knee joint, the patella appears to be more i 
external and somewhat above its normal position ; but this 
rather apparent than real, the relation of the tibia to the 
femur being unchanged, and is of no practical importance. As 
a general rule, there is no deviation in the position of the 
patella in congenital varus. In cases of club-foot, associated 
witli stifif knees, above described, the patella is always of very 
small size, and being entirely above the knee joint, can willi i 
difficulty be detected. Duval states that he has found it absent in 1 
one case, but this he did not prove by dissection. I have also seen I 
two or three cases in which I was unable to trace the existence | 
of the patella. 

Deficiency in the Irntjth of the leg. This is a rare complicatioa J 
of congenital varus, but one example is mentioned in tlie case J 
above adverted to. I have seen several cases in which the leg I 
below knee has been shorter than that of the opposite limb. 

Excess or deficiency of toes. Occasionally we find an excess 
or deficiency in the number of toes, associated with congeuitnl 
varus ; and webbed toes, as well as other deviations are some- 
tiiiies met with. 

Some complications are of so serious a nature threaterung 
the life of the child, that the deformities of the feet become 
altogether unimportant, except as a matter of pbyeiologicalJ 
interest. It is a well known fact, that in cases of congenital I 
malformation of the brain and spinal cord, in anencephalous I 
tnses, and also in cases of spina-bifida, the coexistence of cU 
foot is of frequent occun-ence, as well as a variety of other def 
niities affecting the upper and lower extremities, and according.^ 
to M. Gu''rin nffecting also the bend, neck, and spine. 
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H. Jules Gu^rin has collected and most ably discussed all 
tie facts connected with this part of the subject, in reference to 
tie etiology of congenital deformities. M. Gu^rin cites them in 
opposition to the theory of a mechanical cause, such as position 
w tUero ; compression of the neighbouring parts^ &c. ; and in 
ropport of the dynamic theory of the dependence of these 
deformities upon active muscular contraction. 
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CHAPTER XIII. 

CONGENITAL TALIPES VARUS, CONTINUED.— OPERATIVE 

TREATMENT. 

In a p^e^iou8 Cliapter, (Chapter III^ we have dwelt upon the 
principles of treatment applicable to all cases of congenital 
varus, arranged in a threefold division, as follows. 

1st. The cases in which tenotomy is unnecessary. 

2nd. Those in which the necessity of tenotomy is by some 
authorities, considered to be doubtful, and, 

3rd. The cases in which tenotomy is indispensable. Under 
this threefold division, I have discussed the relative merits of 
tenotomy and mechanical treatment, and having come to 
the conclusion that tenotomy is indispensably necessary in 
certain cases, a question of the utmost practical importance 
next presents itself, viz : — 

At what age should the operation be performed^ This 
has hitherto been decided either in accordance with some 
vague and erroneous notions as to the assistance derived 
from muscular exercise in walking, or simply by reference 
to the results of treatment, and as the treatment has not 
been based on any definite principles — neither the mode of 
operating, nor the after treatment being uniform— the results 
have been proportionately variable. 

Some surgeons who by their judicious operations in in- 
fancy, and assiduous attention to the after-treatment, have suc- 
ceeded in curing their cases, advocate operation at an early 
period; while others have so frequently seen the deformity 
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Tetnm after their openitiona io infancy, that they as strongly 
rt;i;ommeiiii delay until the child baa Ix-^uq to vitlk, cw a 
little before this period, relying upon acertain amount of assis- 
tance from the use of the foot. 

The geueral opinion given by surgeons at the prf«,-nt time, 
is, that tlic operation should he deferred until about Hie walking 
:|>eriod, viz. ; the tenth or twelfth mouth, and sometimes 
l»t«r. 

This opinion has doubtless been strengthened by the dictum 
of Dr. Little* that the most favorable period for the division 
of the tendons, in infantile cases of talipes, is a few months 
before the time when the child may be expected to make the 
t attempts to walk — about the age of six or eight months, 
until which time, in cases of talipes varus, mechanical appa- 
ratus shoitld be used to turn the toes outwardly, reducing the 
deformity to the condition of talipes equinns. 

The ^arguments adduced by Dr. Little against the early 
operation, i.e., within the first few mouths are. 

1st. "The objection, which on general grounds may be 
made to the performance of any operation however simple 
during the earliest months of existence. 

2nd. " The curability of many cases by mechanical means 
alone; and the fact that many others may be half cured by 
mechanical means, the cquinus portion of the defomiity alone 
remaining, which may be cured at a later period. 

3rd. " The necessity which exists after the early operation, 
.for continuuig a retentive apparatus till the walking period. 

4th. "The liability to intcrrnption, from illness in very 
young infants," which Dr. Little considers would certainly 
vcause a reproduction of the deformity after early operations, 
but would be of little consequence if mechanical treatment atone 
were adopted. 

The late Professor Lizars of Edinburgh relying u|)on the 
assistance to lie derived from " the due exercise of the muscles, 
iigaments, and articulations of the foot," and in consequence 

• Op ril., pugp ZBl. 
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oftlie liiibility of the npparatUB to fret the skin in iiifaiicy 
postponed the operation to a much later period tlian Dr. LittJ^^ 
He observes,* " two or three years of age is the earliest time 
at which the division should be attempted, I prefer three 
years." 

Now I propose to show that the anatomical and physiologi- 
cal conditions of the structures involved in the deformity must 
determine the age at which the operatiou should be performed, 
and that it is of the utmost importance to the perfect cm« of 
the case, and the well being of the individual, that the solutioa 
of this important practical question should rest alone upon its 
scientific basis, unless influenced by any consideration of tl 
general health of the patient. 

It has becu already shown in the description of the morbid , 
anatomy of talipes varus, that, at the (wriod of birth, very i 
important deviations, both in form and position of the bones 
and a<lapted shortening of certain ligaments, constantly exist, 
in proportion to the severity of the deformity. The deviations 
iu form of tlie astragalus were particularly pointed out ; and I 
stated that the malformed condition of the astraguhis is deter- 
mined by the malposition of two of the bones with which it 
articulates, viz. : the navicular bone and the os calcis, and that 
its altered form is in evident adaptation to the altered position 
of these bones. 

The effect of allowing the deformity to remain during the 
period of active growth and ossification of the bones, baa been 
Bllo^vn not only to induce the persistence of these abnormal 
conditions, but a positive increase both in the devialions of the 
bones, and the adapted shortening of the ligaments. 

Now it must be obvious that the astragalus can only assume 
its natural fonn after the cause of its malforraatiou, viz. : the 
abnormal position of the navicular bone and os calcis has been 
i-emoved ; and in restoring the position of these bones, the lig- 
amentous shortening must also be overcome. To effect these 
objects, it is clear the operation ought to he perfonned at as 

• "Praclitnl Olxcmiiion* ontlieTrealiiipntorciub-rooI," Srd. Edilioii. | ago 

9, Kdinhiii-Bli, ISoJ. 
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airly a period as may be conaistc-nt with tbc general hvaltli nf 
the child. 

I have also described an'est of development of the miiw:k-8 
of the leg, as a cooBlant and most important effect of lh<.< 
persistence of the deformity, and oae from which the Individual 
never recovers. As in the deformed foot there is no ]»ower uf 
fiexioD in the ankle joint, all the great muscles of the leg rv- 
ciain tmused, and each month, tlierefore, does its share of 
luischief in preventing muscular development, and perhaps 
also in causing some degeneration of the muscular tissue. The 
longer the deformity reroaino unciired, the lees will be the 
ultimate size of ttie muscles of the leg, and, therefore, on thin 
itceuunt, I strougly advise early operation. 

Dr. Little's objections to early operation do not appear to 
,tne of any real value when weighed against the substantial ad- 
vantages above mentioned. Infants two mouths old bear these 
operations remarkably well, often without a single night's 
rest being disturbed, and the mechanical treatment is bonie 
with little or no inconvenience. The long coutinuance ofu 
retentive ap|wratu8 after the operation is not always necessary 
to lie worn during the day, hut if the mechanical ireatnient be 
adopted, some apparatus must constantly be worn. 

The liability to interruption of treatment from infantile 
complaints is much less to be feared within the first few 
months than at a later period; and when the foot has been 
completely cured, I have never seen the deformity return in 
consequence of a few weeks illness. 

It is of the utmost advantage to complete the treatment of 
the club-foot before the commencement of dentition, when 
children are generally fretful, and become liable to so much 
illness, that interruptions from this cause may really be feared, 
lloreover, at the later period, children arc so much stronger 
that they often resist all treatment with great violence, and Ui 
a passionate child I have known heriua produced trom this 

use. 

Upon these grounds, therefore, I sti-ongly advise, tliat il' 
llio child be in good health, the operation should be performed 
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at about the eecutid montli. Delay beyonil the second rao 
is unneceBsary, and certainly acts prejudicially upon i 
nltimato results of the case. 

Operations beqdteed. Wo will now pass on to the co 
sideration of the necessary operations. And first as to, 

Tlie teiuionn, fascia and liffatnenta re<[mrinij diciaion. In tbs 
majority of cases, the following tendous must Ire divided rii* 
tho tibialis aiiticus, tibialis posticus, and flexor longiis 
torum, and also the tcudo Achillis. Li some slight ciisea, !»■ 
may be able to dispense with one or more of these operatioiH 
and the inversion may be overcome by mechanical inauii 
without division of the posterior tibial tendon. 

7'he p/utitiir fascia. In infantile cases it is sometimes ne«»^ 
anry to divide the plantar fascia, and this is constantly i* 
quired when the deformity is met with in the udulu ContiM' 
tion of the plantar fascia always exists in the severest fomisff 
infantile varus, and sometimes even in the slighter { 
when it may be regarded as a special peculiarity of tho i 
forraity. ^^ 

Suhcutaneoua tection of the ligaments has not yet leCdTn 
much attention, but cases of varus of extreme eeverity »l 
sometimes met with in children — more commonly in boys fl 
about tweli'e or fourteen years of age — which obstinately re 
the ordinary method of treatment. In one case of thisli 
the late Mr. Lonsdale made a free division of the ligamentod 
bands at the posterior part of the ankle joint, the cam « 
benefltted, but still remained in an imperfectly cured cond 
tion. 

The deltoid ligament may be divided with advantage in sotal 
of these severe cases, and after its division the navicular lx«ll 
will bo more readily separated from the inner malleoliU 
Mackeever* in three dissections of congenitjil varus ininfsnt^ 
found that the tuberosity of the os calcis touched the fibnl* 
and that the os navicnlare was in contact with the inner m 
leoluR, and adherent by strong bands of fibrous tissue (the deltow'' 

EdinhHrgh Mrd!cal Journal. Tol. XIV. 1820. page 220. 
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ligament?) on divisioD of which iJic foot was readily restoriid to 

its natural position. 

I HUtory of the operative treatment. With regard to the division 

Mf the posterior tibial tendon, it may be observed that in the 

pearlier days of Orthopieilic Surgerj', division of the larger and 

more eaaily reached tundons was thought to be sufBcient. It 

woa the usual practice either to divide the tendo Achillis alone, 

or in conjunction with the tendon of the tibialis anticus muscle, 

ftOid sometimes with the plantar fascia. 

The division of the tendon of the tibialis posticus muscle 

STRs introduced at a later period, but the fear of inflammation 

I dividing deep tendons, and the proximity of the posterior 

BtU>ial artery prevented the application of subcutaneous tenotomy 

|fo the posterior tibial tcndoQ. This tendon was therefore 

divided by open wound, when the operation appeared to he 

indispensably necessary for the cure of the case ; but being 

found a dangerous procedure it was avoided as much as [wssible. 

The consequence of not dividing the posterior tibial tendon 

^n the earlier operations, i.e. previous to the year 1842 for 

In infantile cases, was a frciiucut cause of relapse of 

iho deformity in severe cases. Its subcutaneous division 

vras occasionally performed in adults and in youtlis, when the 

Uidon couhl be felt externally and therefore easily reached; 

rtit the Bubcutimeous division of the posterior tibial tendon in in- 

AtB was the last acliievement of tenotomy as applied to the cure 

Iftf varus, and the credit of devising a method by which this 

^operation could be effected with safety, or with very little 

ttisk, belongs to Dr. Little,* and was accomplished in the year 

att42. A fatal case after the operation, by open wound, 

l^tppcars to have led immediately to this great improvement." 

On the 9th August, 1834, Stromeyerf first divided the 

V,po6t<;rior tibial tendon. He passed a bistoury down to the 

I bone, between the tendon and the artery, protecting the latter 

Jby the nail of the index finger of his left hand, and then 

Kcarried the knife forwards. The external wound is stated to 
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have liet-n nine lines in length. In stibReqiient opemtioi) 
Strpincyer describes the external wound as being thn« ijuartt 
of an im^h iu Houie, and in others an inch and a lialf iutcDgll 
the tendon being divided in -some cases by the point of ' 
bistoury alone, and in others he opened the sheath and divi( 
the tendon on a grooved director. The wounds genenl 
healed from the fifth to the ninth day. The ages of the patk 
are not mentioned, but from the description given they cb 
not have been infantile cases. 

In 1839 Velpeau" states that " the subcntaneons section oft 
posterior tibial tendon, proposed by M. Held. Professor ofl 
University of Strasbourg, in 183(i, appears not to have b 
[Kirformed except on the dead subject." He then alladestol 
danger of the oj>eration above the malleolus, from the proxii 
of this tendon to the artery, and advises that tho tendon s) 
be divided "half an inch below and in front of tiie inner msl: 
lus," close to the insertion of the tendon into the navicular b( 

In 1844 Weist of Hanover also recommended this o 
tion. In describing the altered relations of the posterior til 
tt-udon in congenital vanis, I have already pointed cut I 
impossibility of dividing this tendon belovr, and in front of* ' 
inner malleolus in all the severe, and even in the moder 
severe cases of this deformity. The reason iu, that in the 
formed foot, this tendon does not exist in this situation ii 
quence of the navicular bone being displaced, and lield firmly 
contact with the inner malleolna, by the contraction of I 
posterior tibial muscle, the tendon of which, therefore, i 
not pass l>clow and in front of the inner malleolus, ac il 
healthy limb. In slight congenitid, and iu most of 1 
non-congenital cases, this operation may be performed ia 
situation recommended by Mr. Syme; but in such cases 
division is seldom required. 

Dr. LittleJ states, "at the period ofpublieationof histi 
club-foot, &c., 1839, the author (Dr. L.) had only ope 
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on the poeterior tibial lendun in adolescents and adults, iu 
whom it is visible, or easily felt, by the metliod of Stromeyer. 
Prom this period to 1842. he was accustomed in children altovc 
the age of twelve months, from the difficulty of accurately 
feeling the outline of the tendon, to expose the tendon by an 
incision in the integuments three quarters of an inch iu length, 
&nd divide it upon a director. Having about this period wit- 
ueased suppuration in a limb, ending fatally, in which u 
tendon had been severed after exposure, the author relinquished 
this departure from 8iii>cittaneous tenotomy," 

Dr. Little then describes a metliod proposed at this time 
by Mr. Tamplin, "to divide the posterior tibial by effecting a 
pancture into the sheath of the tendon with a stillettc and 
cannlu, and after withdrawal of the stillettc introducing 
irongh the canula a blunt-poiuted knife." The idea of thus 
vidiug the tendon from before backwards towards the artery, 
L. observes) " was novel, but both unsuccessful and unsafe." 
Dr. Little states, "that he tried this proceeding two or three 
times, and then rejected the etillette and canula, substituted a 
small scaiiel for making an afterture into tJie sheath, and had 
the knife (Fig. 122 b) made by Fergusson, as an inqirovement 
upon the tenotome of Bouvier, with which to divide the tendon, 
satisfied that if he should wound the |)osterior tibial artery, 
it would in all probability be by a division, and not by a 
puncture." This is the method now generally adopted, with 
:tb« exception that the knife used has a plain rounded extremity, 
W iu fig. 42 E, instead of a button ]>oint. 

Order in which the tendons should be divided. It is not only 
necessary that certain tendons above enumerated should be di- 
vided ; but also that, in all cases attended with any marked degree 
uf ligamcatous rigidity, these tendons should be divided in a 
^^ definite order which has been determined by practical experi- 
^^lence, and can be proved to lie strictly in accordance with the 
^Ksiecbauical and anatomical conditions of the deformity. In 
^B slight cases, or those attended only with a moderate degree of 
^H'JigamentouB resistance, it is sometimes the practice to divide 
^^■ithe tibialis anticus. tibialix pnsticuH, and flexor longimdigitonuu 



H cannl 
^^^roD 
^■Uvidi 
^>r.] 

ti 

81 
tl 
1) 
SI 

I" 
n< 



220 



OPEHATITE TREATMEXT Df 



L 



tendons, and also tlie tendo Achiliis at one sitting. Mr.. 
Taniplin adopts tbia plan in all cases, whetlier severe or 
slight, but my own observation haa led me to differ from 
tlii8 proccdnre. 

In all severe cases I have found it of the greatest advantage 
to divide the operative treatment into two atages ; the second 
operation being performed after an interval of a few weeks in 
children, and a longer time according to the age of the patient, 
and the severity of the case. The great practical point is to 
overcome the inversion of the anterior portion of the foot; or 
in other words, to convert the variia into equiniis, and thus 
TL'duce a compound to a simple deformity, before dividing 
the tendo Achillia. 

With this view, therefore, at the first operation I divide the 
tendons of the tihialia auticua, tibialis posticus, and flexor 
longiia digitorum, and then evert the foot gradually by me- 
chanical means. The practice at the Orthopedic Hospital is 
to divide the tibialis posticus and flexor longua first; 
but when the anterior tibial is much contracted, I prefer 
dividing this tendon first, because, I think more satisfactory 
evidence is then obtained of the division of the posterior 
tibial. 

There is no greater error in the treatment of severe Tarus, or 
one more frequently committed by surgeoua of the present day 
than the division of the tendo Achiliis at the first operation. 
either by itself, or conjointly with the division of the 
olher tendons. By such a procedure, too many objects have 
to be accomplished at the same time by mechanical means, 
and failure in some of them usually results ; eversioa of j 
the foot is imi)erfcctly obtained, depression of the os calcls it ■ 
also imperfectly obtained, and the recurrence of tlie deformity 1 
rendered certain. It has long therefore been an eatabUsboit'l 
rule in Orthoptedic practice that the tendo Achiliis should bej 
tlie last tendon divided, and that its division should be delayml 
till the equinuB alone remains to he cured. 

The plantar fftKcia, If there be only a slight contraction off 
I hi- plantar fanciii, its diviwion will probiibly be unnecessary; but J 
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wliPD reqiiirt'tl, the geneml praclice at the Ilospitft] is t<» 
■diYii]e tte plantar fascia and tha ttiido Achillia toguther at tliu 
»nd operation. However, I would recommend that when 
|<tbt; plantar fascia is much contractt^J, cansiag an obvious 
ifaortcoing of the foot and increase in the convexity of the 
•BUS, its diviaion lie matle a eeparate Btage in tlie treat- 
Knent, and should be performed after the division of the tibial 
tendons and before th« section of the tend<i Achillis. By so 
■ doing, it occurred to me that we might make use of the con- 
tracted condition of the tcndo AcIuIUb in fixing the os calcis 
during the process of unfolding the longitudinal arch of the 
Ebot, by the application of pressure to the imterior part of tho 
fcot, in an uplifting direction. If the tondo Achillis be divided 
at the same time as the plantar fascia, the foot must be don- 
s' direct pressure downwards on its tarsal convexity, a 
iBore painful and tincertain process than that which I have recora- 
EDeuded, The advantages of this plan in a most severe case of 
fcdiiltdeforiDity were remarkably well illustrated in the case froni 
which Figs. 25 and 26 were taken, and in which rapid progress 
8 made aftor a free division of the plantar fascia at a late 
ptage of the treatment, but previous to tlie division of the tendo 
Achillis. 

Mixie of performing the operationa. It is an established 
practice, at the Orthopedic Hospital, to divide all the U'udons 
Uid the plantar fascia from below upwards towards the skin. 
knife ia introduced obliquely downwards, with the flat 
nirface parallel with the tendon to be divided. The point is 
Hien carried behind the tendon as close to it as possible, and 
Ifac handle of the knife depressed. The cutting edge is now 
(flrncd against tho tendon, which, in infants, yields before a 
IHtle direct pressure, tho tendon being simultaneously made 
tense by an assistant who has charge of the foot. In older 
[Wlicnts, and when the larger tendons are divided in children, 
little cutting movement is required ; but this is to be 
avoided as much as possible, and a clean transverse section 
made. 
One great object is to avoid any disturKince of tlic surround- 
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ing parts, and the division should be made quickly, r 
and with decision rather than force. The foot should lie in- 
stantly restored to its deformed position by the assistant, bo 
as to approsimate the divided extremities of the tendon, and 
the knife withdrawn. The wound should be immediately J 
covered with a compress of lint and a strip of adhesive plasteiu-l 

Some observations which I made, when describing the divi- 1 
eion of the tendo Achillis for the cure of talipes equinus, are 
also applicable to the operations on the other tendons. The 
foot is then to be bandaged, and a softly padded splint applied 
so as to retain it in the deformed position ; the tinned iroQia 
splints being the best, because they can be bent into any fortn.1 
required. The foot must then remain undisturbed for three orj 
four days. 

The objects of immediately applying a compress, and alloi^J 
ing it to remain a few days, are, 

lat. To exclude the atmosphere from the wound, and, 

2nd. To prevent extravasation of blood, and inflammaton 
exudation into the eulicutaneoiis areolar tissue. The object] 
of retaining the foot in its deformed position, is not that direct! 
union may take place between the divided extremities of t 
tendon, and a material formed which may be subseqnently,! 
elongated ; but to insure perfect quiescence to the part, audfl 
thus diminish the chance of inflammation. 

77ie knives which, in my opinion, are best adapted in ( 
and form to the various operations of tenotomy, are represented ll 
in Fig. 42, I prefer the strong spear-pointed tenotome, theJ 
point corresponding to the centre of the blade, and the cuttiu^'l 
edge slightly convex, to the slender-pointed knife with 
straight cutting edge. Slender points arc apt to break i 
these operations, and tins accident has repeatedly ( 
The backs should be ronnded and strong, and it 
equally essential that llie knives should carry 
sharp edge, and lie well-tempered, requisites not easily^ 
obtained ; but it will iie found that a strong tendoivJ 
easily turns the edge of an inferior knife, and I havefre-| 
qnontly Keen the operator obli^rod to change his knife ] 
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3 the TOurse of Jiviiling aiich ft toiiJoii. The knives rcpre- 
wnted, were made for me by Mr. Blnise of St Jaums' 
I Street. 
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The anterior tibial tendon should be divided a little iibovt? 
JJtB insertion, as it crosses tlie ankle joint as shown in Fig. 31 B. 
•This tendon can generally Ite easily felt, except in fat infants, 
fimd in thetse cfiBes more difficulty may be experienced than 
luiiglit be expecttid. The altered direction of the t«ndon to the 
f'iuner side must be borne in mind, when it cannot be felt with 
»rtainty. 
Mfthod of dieuliiui tlifi temloiiM of the til-iolin j'Ofllciin am! 
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fie^-or longui digitoriim mH»clea. Uaviug already givoii an h. 
ttiriual account of the different methods which liavo lireH 
employed for the division of this important tendon, and flt*uJ 
that the manner first proposed by Dr. Little is now 'muvr 
ably adopted; it is only necessary to give a practical tie* 
cription of this procedure, and a few hints which may be oT 
service in performing tliis operation, which in infants is di 
deilly one of groat difficulty. The first difficulty is in drttf 
mining the exact point at which the puncture should be made) 
and the second ia in being satisSed that the knife is raJlj 
between the t«ndou and the bone, previoiia to makii^ tl 
section. 

In the leg of a fat infant, the inner malleolus can scared] 
be well defined by the touch ; but if it can be made out, tl 
puncture should be a little above it, just on the turn of iheboBfli 
where, in a severe case, tlie posterior tibial tendon ia elightfj 
prominent. There is no posterior edge to the tibia, as in ' 
perfectly ossified bone ; and, therefore, the exact point n 
be guessed. The altered direction of the tendon, which b< 
a constant relation to the severity of the deformity, muK 
accurately kept in view. The operator rauBt*take caretoH 
forward enough. Taking the antero-posterior diametfir of tl 
leg, the puncture may pretty Rafely be made exactly in tf 
centre, as described by Dr. Little, if the case be severe, Ti 
knives are necessary, the scalpel, Fig. d, and the bhmt-pcHUti 
knife, Fig E. 

The scalpel must be thrust straight down to the tendon, * 
by a movement of the point, an incision made in the sht 
close to the bone. This being accomplished, the scalpel 
withdrawn and a blunt-pointed knife inserted, care bi 
taken that the point passes between the tendon and the b 
If this ia done, the knife will be locked, so that it ( 
be moved from side to side ; but if this sensation l>e not d 
tinct, the tendon has been missed. The knife should tlien 
partially withdrawn and used gently aa a probe. In Ihia n 
the tendon may be discovered, and if the blunt point will i 
pass behind it. ibe knile must bf withdrawn and the sc-nlj* 
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^'''-^.'iit-'re-l, to opL'ii tlu; sheath. The blimt-poiiilod knife may 
^lien be again introduced, and will easily pass between the 
tendon and the bone. 

When the knife is behind the posterior tibial tendon, it may 
be pushed a little deeper, with the object of including the 
tendon of the flexor longus digitorum ; and then the cutting 
edge must bo turned tow^ards the tendons, an assistant at the 
wme time putting them on the stretch by everting the foot, 
or turning it towards its natural position. 

These tendons are often divided in this way, without any 
farther movement of the knife, but a slight cutting move- 
ment may be required. The less the knife is moved, how- 
ever, the better, for the sake of avoiding the posterior 
tibial artery, and the risk of subsequent inflammation. 
The posterior tibial artery is generally divided or wounded, 
when the point of the knife is moved about too freely, and lost, 
as it were, in these movements to cut the tendon. 

It is always a matter of uncertainty whether the knife has 
passed under the tendon of the flexor longus, as well as that 
of the posterior tibial ; but although, in a severe case, it is de- 
sirable to divide this tendon, it is of much less importance than 
the posterior tibial. When the posterior tibial tendon can with 
certainty be felt^ it may be divided with the sharp pointed 
knife, which I have frequently done in the adult, and some- 
times at yoimger ages ; but as it is desirable to include the 
long flexor tendon, I do not advise this procedure. In in- 
fantile cases it is decidedly dangerous and unsatisfactory, as 
compared with the method above recommended. 

Evidence of the division of these tendons. An audible snap 
rarely follows division of the posterior tibial tendon, either in 
the infant or adult ; but a jerk, or sudden yielding of the foot, 
w generally felt by the assistant, so that if the operator be 
in doubt, an experienced assistant may confidently assert that 
the tendon has been divided. Usually, also, a distinct vibration 
w communicated to the hand of the operator, and if the long 
fl<?^r has been divided, as well as the posterior tibial, a sort 
^''double-click vibration is felt. This is the most satisfactory 
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evidence to a practised hand, and may with certainty be relied 
upon, even when the assistant has not felt any jerk or sudden J 
yielding of the foot, which may be prevented by the ligamen- | 
tons rigidity. Either of these events, therefore, will be con- '\ 
elusive as to the division having been accomplished ; but one , 
of them must be distinctly present 

A depression can generally be detected between the divided , 
extremities of the tendon in adult cases of varus, in which the 
tendon is, as a rule, very superficial, and can be distinctly felt 
previous to the operation. This also occurs, sometimes, in 
children and in infants when the leg is thin, but only in ex- 
ceptional cases. 

Tlie difficulties connected with division of the tendons may be 
stated to arise from, 

1st. The displacement of the tendons, depending upon tie 
deformity, 

2nd. The difficulty in defining the situation of the tendons 
in the fat legs of infants ; this applies especially to the anterior 
and posterior tibial tendons. 

3rd. The abnormal insertion and distribution of tendons 
occasionally met with, such as the bifurcation of the anterior 
tibial tendon, &c. 

4th. The abnormal distribution of the arteries. 

It once occurred to me, to find in a boy, aged four years, 
afi*ected with varus in both feet, an artery of the size of the 
posterior tibial, pulsating exactly over the posterior tibial 
tendon in both legs. Mr. Lonsdale and myself discussed the 
propriety of attempting division of the tendon below the 
malleolus, but from the severity of the case, the tendon could 
not be felt in this situation when the foot was everted. I there- 
fore divided the tendon with extreme caution above the mat 
leolus, and without wounding the artery in either foot. 

Accidents connected with division of the tendons may occtH 
either at the time of the operation, or as immediate cons^ 
quences of them. 

Ist. Division of the shin so as to mak^ an open wound at t*^ 
time of dividing the tendons. This is most apt to occur during tt" 
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^livi>ion of tlie toiido Acliillis, when adhesions to the skin exist 
after a previous operation. Under these circumstiinces, tlie 
'isual indications of the division of this tendon, viz. : a sudden 
jerk or yielding of the foot, and an audible snap, do not occur ; 
whI the operator, thinking the tendon is not completely divided, 
Ottries his knifo forwards too boldly. 

We also run a risk of this accident in non-congenital spasmo- 
dic deformities, when a violent muscular contraction is sudden- 
ly induced, as I have Avitnessed on several occasions, during the 
operation ; but then, an experienced assistant ought to prevent 
thia accident, by restraining the flexion of the foot. If an open 
^ound be accidentally made, the foot should be instantly 
extended, the wound covered with dry lint, retained in posi- 
tion by strips of adhesive plaster, and the foot bandaged in 
to extended position to a splint applied in front of the ankle 
joint ; it should remain undisturbed for several days unless pain 
«d inflammation supervene. Violent inflammation and 
suppuration in the course of the tendon may ensue, but the 
wound will sometimes heal by the first intention. 

2nd. Suppurative inflammation in tlie sheath of the divided ten- 
ion and surrounding cellular tissue. This is most apt to follow 
the operations on the deeper tendons, especially the posterior 
tibial, in consequence of the diflSculty somethnes experienced ; 
bat I have never known it occur, except as the result of a 
clumsy operation. The well known freedom from inflammation 
which characterizes subcutaneous operations, has led some sur- 
geons to think too lightly of these operations, and disregard 
the precautions above described as necessary to prevent inflam- 
mation. From such neglect, I have seen suppuration extend 
up to the popliteal space in one instance, and half way up the 
leg in another. The late Mr. Wilson of Manchester told mo 
that he once amputated a leg at the thigh, in consequence of 
suppuration in the popliteal space following division of the 
hwnrtring tendons. 

3rd. Wounds of arteries. There are two important arteries 
^'i the foot liable to be wounded in the operations of varus, viz. 
the posterior tibial, and the internal plantar arteries, both of 

Q 2 
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wliicli have been repeatedly wounded, and occasionally with 
very serious results. 

a. Wowtd of the poeterior Ubial artery. If this artery should I 
be wounded in the operation for dividing the posterior tibial ten- 
don, the accident will, with niru exceptions, bo at once indicated 
by the arterial jet from the wound, and by the immediate bltincU- 
ing of the fooL When the arterial character of the haemorrhage 
is doubtful, as sometimes happens in fat children, the latter indi- 
cation may he relied on. Pressure must be immediately applied 
by means of a graduated compress and bandage, and maintained 
for two or three weeks, the pressure being occasionally modified 
to prevent slough, which occurred in one of ray cases, narrated 
below, through the mother neglecting to bring her child 
to the Ilospitul as directed. I have never seen pressure 
fail, if well applied and attended to ; and so much confidence 
do I feel from having witnessed ita success in many cases— 
perhaps from fifteen to twenty in all — that I woidd not allow 
the risk of this accident to deter me from attempting the 
division of the posterior tibial tendon in a severe case. It 
has been recommended to reintroduce the knife and com- 
pletely divide the arterj', when it is supposed only to have been 
punctured, hut ita division will generally have been complete 
at the time of the accident, if the blunt-pointed knife has been 
used, and under any circumstances I would not recommend this 
procedure. 

h. Wound of the internal plantar artery. This accident is 
apt to occiu- during the diWsion of the plantar fascia, and aa 
the sharp-pointed knife is used, the artery is more liable to ba 
punctured than divided. It has been recommended to make 
complete division of the arterj', but this plan has not been 
adopted when I have seen the accident occur, and pressure 
being immediately applied, these cases all terminated suc^ 
cessfully ; they occurred in children and the artery had probably i 
been completely severed at the operation. 

4th. Fahe aneurism. In 184(5 Mr. Tamplin" relates 1 
cases of false aneurism as having occurred at the Orthopiedj 

• Op. d/., pFigcs IG (Hid CO, 
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Hospital Tip to that date, from puncture of the artery, " in both, 
felsc aneurism was the result, and in both was it necessary 
to cut down upon, and tie the vessel. The first was a punc- 
ture of the posterior tibial, and the other of the internal plantar 
artery, in a boy eleven years of age." The operations were 
rery formidable from the depth and small size of tlie arteries, 
but both cases terminated favorably. 

Two cases have occurred in my own practice, in which a 
diffused pulsation was observed a few days after the opera- 
tion for dividing the posterior tibial tendon, and a small false 
aneiu-ism had probably formed ; but in both it was completely 
removed by well regulated pressure, and subsequently I divided 
the tendo Achillis in each case, and both did well. 

A more defined pulsation occurred in a child operated upon 
by Mr. Tamplin in the year 1855. I detected the pulsation in 
this case, at the time when Mr. Tamplin was about to divide 

the tendo Achillis ; no external tumour had formed. The lute 

« 

Mr. J. H. Green happened to be present, and agreed as to the 
probable existence of a false aneurism. Division of the tendon 
was delayed, and the case treated by pressure. No diminution 
in the pulsation occurred for a long time, and I think the 
pressure was continued for three or four months. The pulsa- 
tion had then entirely disappeared, and Mr. Tamplin divided 
the tendo Achillis, and cured the deformity. The case re- 
mained well. 

A less fortunate case occurred in my own practice. On April 
13, 1853, I wounded (divided?) the posterior tibial artery in a 
child seven weeks old. The blunt-pointed knife (Fig. 42 e) was 
used, and I was not aware of the accident at the time of tlie 
3peration ; as neither the arterial jet nor the sudden blanching 
3f the foot indicated the mischief, the artery was jjrobably 
3nly w^ounded. 

After a lapse of ten days, a deep pulsating tumour was dis- 
30vered, and direct pressure by a graduated compress and 
bandage was applied. The pulsation diminished, but a very 
small slough formed, in consequence of tli(.' j)ressure not being 
relieved for four days, from the neglect of the mother to attend 
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lit the hospitjil, and a copious arterial hffimorrhage took place. 
Pressure a little above tlie aneurism appeared to ooiniuand 
the Weeding, aud waa, therefore, tried, but discontiuued on < 
the second day from the extension of the swelliug to this i 
part of the leg. 

This preasure having been removed, a second arterial bleed- 
ing followed. On May 12, 1853, I injected from five to ten | 
drops of the concentrated solution of perchloride of iron, > 
recommended by M, Pravaz, of Lyons,* into the centre of 1 
the aneuriwrn, which was probably about au inch in diameter. 
At tiie time of the injection, loosely clotted blood plugged the 
small cutaneonB ulcer, through which the extremity of a long 
and finely pointed glass syringe containing the styptic was 
troduced and carried to some depth. 

Both before the injection, and for five minutes afterwards, 
Mr. Lonsdale compressed the femoral artery, ho as to insure j 
the blood acted upon being as nearly as possible in a stagnant ' 
condition, a most essential point. The first effect observed, i 
was that the loosely clotted blood filling the cutaneous ulcer 
became firmer, and that from ten to twenty minims of straw- 
coloured serum oozed through the ulcer, afi'ordiug conclnaive 
physiological evidence of the firm coagulation of the blood, 
which was also indicated by a general feeling of hardness over 
the sac. A piece of lint and light bandage were applied. 

The cutaneous ulcer showed itself the next day to be con- 
tracted and plugged with a firm black clot. The surrounding 1 
skin, which, previous to the operation, liad presented a tense, 
shiuy, swollen, and slightly reddened appearance, was no* ] 
pale, and leas tumefied. The as]ject of the limb waa re- J 
niarkably changed, and a process of shrinking and contrao- I 
tion appeared to have commenced, so that no inflammatory f 
results wore apprehended. Progressive improvement took i 
pliice ; the ulcer healed in a week, and shrinking and contrac- 
tion advanced. On May 25, a deep, puckered cicatrixj and a 

■ An ucooimt of M. Pratu's experiment ond obaoirntioin will be found ia Ilia 
Dublin QiioMerlj Journal for May, 1853. " Ou a New Mothod of Produoing In- 
flliuiiimoous Coigulution of Blood iu Hip Aricriea." By Dr. I'ruvoz, ofLyim*. 
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'»; It' Jeep-seated induration alune indicatLM.l the former seat of 

tlie aneurism. Tlio treatment of the deformity was then 

proceeded with; the tcndo Achiliis was divided on June 1, 

^ the restoratiou of the foot was in a few weeks as complete 

as in other cases. 

The operation of tying the posterior tibial artery would 
probably have been fatal to the child, which was much ex- 
iaustcd by the haemorrhage, and the limb was in a very un- 
favorable condition. 

The success which attended the injection of perchloride of 
iron has Induced me to give the particulars of this case. I 
believe it was the first case of aneurism, and so far as I know, 
is the only case up to the present time, which has been treated 
upon this principle in this country, and I would recommend 
the adoption of this method of procedure under similar cir- 
dunstances. The solution of perchloride of iron is a valuable 
agent if used under the conditions recommended by M. Pravaz- 
If brought into contact with blood only, its extraordinary 
coagulating power may be relied upon, and was admirably illus- 
trated in the present case ; but if applied to living tissues it is 
certain, from its caustic properties, to produce slough and in- 
flamlnation, strong muriatic acid might almost as well be em- 
ployed. This styptic appears to have been used in ignorance of the 
6ct that it is an acid salt ; it has always an acid reaction, and con- 
tains an uncertain quantity of free muriatic acid of the strongest 
kind. It has generally been used by drams instead of drops, and 
Applied to vascular tissues, such as naivi, the surfaces of open 
-Wounds, &c. ; and thus, while its caustic properties have been 
frequently, and, it is to be regretted, fatally, demonstrated, its 
valuable properties as a simple coagulant of blood have been 
entirely overlooked. The result has been that this valuable 
remedy has been allowed to fall into disuse, owing to a mis- 
conception of its most useful properties, and its consequent 
DMsapplication in certain cases. 

I have now fully discussed the operative treatment necessary 
^^ the ordinary cases of congenital talipes varus, but un- 
gual circumstances occasionally arise in connexion with the 
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treatment of the more severe forms of congenital varug wh. & 
met with in the adult, rendering necessary a careful considera- 
tion of the necessity or advisability of amputation, which WM 
performed under circumstances described in the case represented 
in Figs. 34, 35 and 36 ; or of other operative procedures which 
may be adopted with the view of improving the condition of 
the patient. Amongst the latter I must here make some 
mention of an operation which has been performed under tbe 
sanction of a recognized authority on the treatment of ciub-fooU 
I allude to 

Excision of the Cuboid Bone* This operation was first 
suggested by Dr. Little,* who observes : — " He (Dr. Little) has 
often thought that, in inveterate varus such as Figs. 105 and 
106, the treatment might well be commenced in robust subjects 
by ablation of the os cuboides, which in preventing the un- 
rolling of the foot, acts as the key stone of the inverted arch. 
He is of opinion that, by this means, the treatment of certain 
cases might be reduced from twelve months to six or eight 
weeks." 

In the next paragraph Dr. Little remarks : — " Age sets no 
limit to the applicability of tenotomy; the author has sucwss- 
fully treated cidult varus at the age of forty, and non-congenital 
equino-vanis at fifty-four.'' We may, therefore, assume that, 
except under very extraordinary circumstances. Dr. Little 
would not recommend the above operation under the age of 
forty. A case however occurred, in which Dr. Little did recom- 
mend the operation in a gentleman aged 21, who came to this 
country to be cured of a severe form of congenital varus, similar 
to that represented in Figs. 25 and 26. The case was under 
the care of Mr. Solly, of St. Thomas's Hospital, who performed 
the operation on the 26th June, 1854, and by whose in\itatioii 
I was present, but was not consulted regarding it. Dr. Little 
and several surgeons were present. 

The operation was performed under chloroform, by raakii^f 
a free incision over the convexity and outer margin of the fo^^ 
exposing the cuboid bone, which was then removed piece-ni^'^ 

* Op. cif., puge 305. 
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^'V the gouge. Possibly portions of otlier bones were also 

^-moved, the object being, in a mechanical point of view, the 

i^moval of a large wedge from the convexity of the foot, and 

Care was taken to remove the apex of the w^edge by introducing 

tie gouge far enough towards the astragalus. The foot was 

then forcibly everted, and subsequently eflForts were made to 

inaintain the foot in this position by the application of the 

Scarpa's shoe and other instruments ; but considerable difficulty 

was experienced, in consequence of the wound interfering with 

the application of pressure on the convexity of the foot. 

The immediate eflFect of the operation was to produce some 
hnproYement in the position of the foot, but how far this was 
snbsequently maintained I am unable to say, nor can I state 
irhat is the present condition of the foot operated upon. 

Now that the anatomical conditions existing in congenital 
talipes varus, and the nature and extent of the structural 
Aanges and adaptations, induced by the persistence of the 
dfifonnity, are] better understood than formerly, and we have 
at our command the improved instruments to the construction 
of which this knowledge has led, the operation of excision of 
ike cuboid bone is not likely to be performed again in any 
case of talipes varus, even in adult life. 



CHAPTEE XIV. 

CONGENITAL TALIPES VARUS, CONTINUED.— MECHAIUCAIi 
CONDITIONS AND TREATMENT IN INFANTILE AKD 

ADULT CASES. 

The general principles upon which the treatment of talipes 
varus should be based, and the details of the operative treat- 
ment required, having been dwelt upon, we must now devote 
our attention to the consideration of the mechanical and lAy- 
siological treatment, intimately and necessarily connected with 
the operations already described. 

We have shown that congenital talipes varus depends 
upon: 

Ist. The contraction and structural shortening of certain 
muscles. 

2nd. Upon the displacement of certain bones. 

3rd. Upon the adapted growth in the deformed position of 
some of the tarsal bones, which therefore present variable 
degrees of malformation, even at the period of birth. 

4th. In severe cases, upon the adapted shortening of certain 
ligaments. 

It follows, that after the tendons of the contracted muscles 
have been divided, the objects of mechanical treatment must 
be : 

1. To insure the requisite elongation of the contracted an^ 
shortened muscles, by regulating the length of the new tendon 
formed during the reparative process after division. 

2. To replace, or reconduct to their normal positions, tb® 
displaced bones. 
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3. Ill aocompliehing the second object, to elongutc tho cou- 
limcttid and shortened ligaments. 

4. To retain the bones in their normal relatiims, and to 
encourage the use of the joints in their natural directions, so 
ihat as growth proceeds, assuming the treatment to be nnder- 
laken in childhood, the bones may improve in form, and the 
muscles Ite brought into exercise with tho \'iew of promoting 
their structural development and physiological perfection. 

The mechanical treatment, it will therefore bo seen has 
iference 

list. To the reparative process in the divided tendons, and, 
2nd. To the restoration of the form of tho foot. 
With regard to the first point, very erroneous ideas appear 
exist. According to the nsually accepted opinion the divided 
tendons must be allowed to reunite, and then the new connect- 
ing material gradually stretched by mCThanical means to the 
requisite length. The theory of stretching the new materhil 
funned in the reparation of divided tendons, I believe to be 
^together erroneous. According to my* observations on this 
subject, the object is not to stretch tissue already formed, but 
to regulate the length of the new material during its formation. 
Wliere no ligamentous resistance exists, as in most of the nou- 
songenital deformities, this can be accompliHhed with ease 
And certainty ; but where much ligamentous rigidity exists as 
in severe cases of congenital varus, it is sometimes impossible 
to gain the required lengt.h before complete reunion of the 
sbvided tendon has taken place, and then the acquirement of 
toy additional elongation is so tedious and uncertain, that a 
mdivision of the tendon may even become advisable. 

The rate of extension must be regulated where this is possible 
1^ the activity of the reparative process in the divided 
tendons. In well nourished infante, the required length should 
he obtained in a fortnight or three weeks, whilst in paralytic 
limbs it should not be obtained in less time than from Bix to 
eight weeks. 

' " Bfiiarulive I'roress in Human Toudons," by W. Xdaais, Luintoii 186a 
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As to the second poiut, viz., tlie restoration of formbyelonga^ 
tion of tho contracted ligaments ; it is scarcely necessary to^ 
observe that the rate of extensiou may proceed as fast aa th9| 
circumstaiicca of the case permit, having regJird to the condi- 
tio!! of the tendon, the avoidance of pain, and the prevention 
of abrasion or slough from local pressuro. 

MECHAJflCAL CONDITIONS OF THE FOOT. 

The conditions of the foot mechanically considered in talipes 
varus, which it is the object of mechanit^al treatment to ovei^ 
come, must now be passed in review, The precise deviations 
in position of the different bones have been already described, 
and it will be seen by reference to Figs 34, 35 and 36, tl 
the foot, if mechanically considered, may be regarded as dividi 
into two portions which move in different directions ft 
two distinct centres of motion. The division between the t" 
portions alluded to, corresponds to the iirti dilation a l<etw( 
the Erst and second rows of the tarsal bones, viz., the astragi 
Bcapoid, and the calcaneo-cuboid articulations — ijidicatfid by 
oblique dotted line a a in the Figs. 31, 35 and 30. 

A considerable amount of motion exists at this great tiani 
verse tarsal Joint in the normal condition of the foot, and in 
talipes varus the inversion of the foot takes place essentially 
from this centre of motion, and therefore involves only the 
anterior two thirds of the foot. The posterior third of the foot, 
consisting of the os calcis and astragalus, has its centre of 
motion in the ankle joint, from the coustruction of which it can 
only move in the direction of flexion and extension ; at least, 
this is essentially the direction of its motion, although we know 
that when tho foot is in an extended position, slight lateral 
movement is allowed, in consequence of the posterior part of 
the astragulus being narrower than the anterior and central 
portions. 

This twofold division of the foot, I am particularly desiroi 
of insisting upon, more especially in reference to the posil 
of the mechanical centres of motion, from which the two 
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I'tiona more, and tUe different dircctiotiH in which they more; 
I fcccause it appears to me, (looking at the different instruments em- 
J'ployeil for the cure of varus, and more particularly the Snirpu's 
ligshoe, the inatrujnent in general use) tliat the mecliauical treat- 
|.Dient has been conducted, as if upon the iilea of the entire foot 
I lieing turned inwards by some movement of rotation fmm a 
I common centre corresponding to the ankle joint, an idea which 
I in obviously erroneous. 

MOVEMENTS PRODrCDCQ TALIPES V.VHUS. 



The movements which may be looked upon as producing 
for rather concurring io the production of severe talipes varus, 
fisre as follows : 

Ist, Extreme extension of the whole foot, taking place from 
■the ankle joint, as the centre of motion and produced by con- 
■iraction of the gastrocnemius and soleus muscles acting tlirougb 
I tlie tcndo Achillis, see Figs. 32, 33, 34 and 36. In this move- 
Iment, the os calcis is draivn into a very oblique, and the astra- 
i,galus into a vertical position. A condition which exists equally 
lln severe infantile and adult cases, compare Figs. 32, 33, with 
(34 and 36. 

2nd. Inversion of the anterior Iwo-ihtrds of tlie foot taking 

Kptace from the transverse tarsal joint (see Figs. 31 and 35). 

Supposing this movement not to take place till after the com- 

Kpletion of the first — a supposition adopted for convenience of 

Rdescription and in reference to treatment, rather than from any 

Eeertainty that it does so — the inversion woidd l>e produced by 

rthe anterior two thirds of the foot being drawn directly inwards 

and upwards moving in a transverse plane, and describing a 

quarter of a circle in a right angled varus. The centre of 

motion in this movement corresponds to the transverse tarsal 

iJoint, indicated by the oblique dotted line a a in Figs. 31 and 35. 

The navicular bone is drawn directly under the inner raallco- 

Bins, so that its long axis occupies a vertical, instead of a 

transverse direction, the hone lying side by side with the neck 

(Of the astragalus in its vertical imsition, see Figs. 28, 21), 31, 
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35 and 37. The muscles producing this movement are, the 
tibialis anticus and posticus, the flexor longus digitorum, and 
in severe cases, the extensor and flexor pollicis. 

3rd. Shortening of the foot. This does not depend upon t 
simple flexion of the foot, a bending of the foot upon itselt 
and an increase of its longitudinal arch as generally described, 
and such as occurs in talipes calcaneus of long standing. It diffioi 
in the fact that the sole of the foot is in opposite relation to the 
internal lateral aspect of the os calcis, instead of the inferior 
surface. 

Although cases are occasionally met with, especially in 
infancy, in which shortening of the foot exists independently 
of the other movements essential to the production of trne 
talipes varus, cases simply of contraction of the plantar 
fascia ; still when this does exist in varus, it is generally found 
in the severest grade of that deformity, and depends upon an 
extreme contraction of the muscles concerned in the production 
of the second movement, and also upon contraction of the short 
flexor muscle of the foot, the plantar fascia, and the deq) 
tarsal ligaments. In severe adult cases, shortening of the 
peroncus longus also coexists with the above condition, a» 
in the case in which Figs. 25 and 26 were taken. It is 
not, therefore, essential in the production of varus that the . 
foot should be shortened, but nevertheless this condition i« 
constantly present in adult, and occasionally in infantile casea 

4th. Rotation of the anterior part of the foot taking plac^ 
not in the production of inversion, but after the inversion is 
complete. Scarpa first described the altered relations of the 
tarsal bones, producing the inversion of the foot, as resulting 
from a movement of rotation, and especially described the navi- 
cular, cuboid and os calcis, as being '* twisted round their 
smaller axes," and the cuneiform, and metatarsal bones as 
necessarily following this rotation. 

All authorities on club-foot have held to this idea, but to 
me it appears decidedly incorrect, and to lead to errors in 
the mechanical treatment. It is undoubtedly true that the 
navicular bone alters its axial relations, so that, instead of the 
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long axis being horizontal, it is YerticaL and a moT^oent of 
rotation might alone be supposed capable of edf-^rtinz liiis 
change ; and this would be the case if the aatrazal^* aiA iLe ori 
calcis retained their nonnal horizontal position, b^ l->th the?e 
bones also change their axial relations fir»>m the horiz^jntai 
towards the vertical direction. 

Now, if the os calcis and astragalus be STip']:rf><ied to move 
first, so as to produce the extension of the f»t — or even to 
move simultaneouslv with the navicular l-one — it is obvious 
that the only movement necessary to pn>luo& the alter*:*! direc- 
tion of the navicidar bone is one of simple uplifting- so that 
the inner border, and with it the anterior jati of the foot 
is drawn inwards and upwards, as describe*! in the second 
movement. It is therefore evident that the altere*! pr/sition of 
the navicular bone is not produced by rotation, and that rota- 
tion of this bone is not essential to the proluction of varus- 
This movement I have not been able to recognise in any in- 
fantile cases however severe. 

In adult cases, a certain amount of rotation of the cuboid, 
and two outer metatarsal bones does exist, and is essentially 
the result of the superincumbent weight telling upon the foot, 
in the act of progression. As a result of this pressure, it 
appears to me that the tarsal bones in front of the transverse 
tarsal joint are rotated from before backwards ; the cuboid bone 
being changed more than any other, so that the aspect of the 
sole of the foot is made to look upwards and backwards 
as shown in Fig. 36, instead of directly backwards. The move- 
ment of rotation, then, which I describe, aflFects the inverted 
anterior portion of the foot after the period of walking, and 
carries the outer, or in the club-foot the inferior border of the 
foot further backwards than it is ever met with before this 
period. This is, therefore, an acquired and not an essential 
movement. 

The two first movements then, viz. : extension of the whole 
foot, and inversion of its anterior two-thirds are essential 
to the production of varus, and therefore constantly exist in 
infantile cases. 
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The third movement^ viz. : shortening of the foot, altho^gi 
not essential to the production of the deformity, not in/w- ] 
quently coexists with the first and second movements in 
severe infantile cases, and is constantly present in adult 
cases. 

The fourth movement^ viz. : rotation of the anterior portion 
of the foot, is not essential to the production of varus, Ad 
never exists in infantile cases ; or it may be perhaps raon 
correct to say that it only exists in a slight degree in the 
severest forms of infantile cases, occasionally met with, but in 
adult cases, it constantly exists in combination with the three 
other movements. It also frequently exists in youth, depend- 
ing upon the cuboid bone, and the fourth and fifth metatarwl 
bones being carried further backwards, by the superinciunbent 
weight transmitted to the ground through these bones, in the 
act of progression. 

We may now proceed to consider the mechanical means best 
adapted to the removal of the conditions above described, and 
their mode of application. A€ certain modifications have been 
shown to exist with respect to the number of the above des- 
cribed movements usually coexisting in infantile and addt 
cases, and as these require important modifications in the 
instruments employed, it will be desirable to describe the 
mechanical treatment of the infantile and adult cases separately. 
And first as to 

TE[E MECHANICAL TREATMENT OF INFANTILE VARUS. 

This may be conducted on an extremely simple and efficient 
plan, if one great practical rule be strictly adhered to, vit: 
the division of the treatment^ both operative and mechanical, W<> 
two stages ; the object of the first being to overcome thfe 
inversion of the anterior portion of the foot, and thus conve^ 
a case of talipes varus into one of equinus; and that of tb-^ 
second, simply to cure the equinus. 

In this twofold division of the treatment, I lay no clat ^ 
to novelty. Scarpa in his mechanical treatment of this defo^^ 
mity, adopted preciscl}^ the same plan. He aimed at ciiri^'" 
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tie severest forms of varus, up to the age of 10 or 12 years,* 
«nd from his description we find that in some degree he recog- 
flised the mechanical conditions as above described, in refer- 
ence to the two great centres of motion, viz. : the transverse 
tarsal joint, and the ankle joint ; and the different planes in 
thich the anterior and posterior portions of the foot move in 
the production of this deformity. Surgeons usually divide the 
tendo Achillis at the first operation, and this, I need hardly 
aay, is at once fatal to the principle of treatment I am now 
recommending. 

Tenotomy, it may be supposed, by overcoming at once great 
obstacles to the restoration of the foot, supersedes the necessity 
of this twofold division of treatment; but, except in the 
slighter forms of infantile varus, it does not do so, and the 
explanation of this fact will be found in the adapted shortening 
of the ligaments in severe cases. 

In slight infantile cases, then, all the tendons recommended 
to be divided, viz., the tibialis anticus, tibialis posticus, flexor 
longus, and tendo Achillis, may be divided at the first operation, 
and after the foot has been retained in its deformed position 
for\hree days by a bandage and splint, the Scarpa's shoe or 
varus splint may be applied, and the foot, in the course of two 
or three weeks, gradually brought into its natural position. 

In all severe infantile cases, or I would say in all those 
cases in which ligamentous rigidity exists, I strongly recom- 
mend an adherence to the division of the treatment into two 
fUiges. In these cases, the tendons of the tibialis anticus and 
posticus, the flexor longus digitorum, and, if necessary, the 
extensor pollicis muscles must l)e first divided ; then the foot 
'^daged in the deformed position to a splint, and on the third 
^f fourth day the cutaneous puncture being healed, the first 
*bge of the mechanical treatment, the object of which is the 
^<^Uiplete eversion of the anterior part of the foot, should be 
"^^timenced. 
The best and simplest method of accomplishing this, is by 

• Op, cit. page 41. 
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H the application of a straight splint along the outer eiile of the ^| 
H leg as represented in Fig. 44. The eplint shonld reach above, ^M 


^L rra. 48. 


tto. 4*. 
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nearly to the knee, and extend a little below the foot^H 


The beat spliuta are those made of tinned sheet iron well^^J 


L padded. The advantage of this material is, that it can be bent^H 
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1 little outwards at the lower oiid, as the foot is becoming fully 
everted. First, the foot and leg should be baodaged, ami thL> 
splint being applied along the outer side of the leg, the bandagu 
I muBt be passed over the leg and splint from above downwards, 
[ flo that a firm lever power may be established ; then the biimUgct 
should pass rouiid the foot, and draw it towards the lower end 
of the splint as shown in Fig. 44, 

The eversion of the foot must be accomplished gently, and 
very gradually, the apparatus being removed every other day 
that undue pressure may bo avoided. By this means the evci^ 
Bion will be overcome, and the foot drawn into a straight line 
with the leg, as shown in Fig. 45, in about two or three weeks, 
or a little longer time may be required in very severe cases. It 
is better this stage should be delayed too long, than that the 
second stage be commenced too soon. 

Wlien the eversion of tlie foot is complete, as shown in Fig. 
45. and there being no longer any resistance to bo overcome in 
carrying the foot completely into the equinus po«ition, the 
second stage of treatment may be commenced by dividing the 
teudo Aohillis. The oUject oi the second stage of the mechanical 
treatment is to tlex the foot at the ankle Joint, and in bo doing 
to gain the re<iuired amount of elongation of the tendo 
, Achillis. 

I For the reasons already given, this object must be accom- 

I ptished gradually, and the apparatus best adapted for the pur- 

' pose, is one represented in Fig. 47, which combines all the 

advantages of the straight splint and the Scarpa's shoe, and 

which I had first made from my own design some years since by 

Mr. Blaise of St. James' Street. 

The varus splint, as I call it, essentially conaistsofanarrow 

metal trough for the thigh, Fig, 47 a, and a long metal trough 

for the leg b, to the lower part of which is attached a flat sole- 

^ plate c, adapted to the foot and moving in the direction of 

I flexion and extension from e to c by a single cog-wheel d placed 

fat the jimction of the sole-plate and leg-trough, or at a part 

jorrespondiug to the heel, and from this point a leather strap 

^omitted in Fig. 47, hut shown in Fig. 48, softly paddi>d, passes 

H 2 
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oliliijiidy across tlic ankle joint, in the direction of an ordinary 
skate-strap. The outer side of the ' 
"^' leg-trough is flat, and made so as to 

answer the purpose of a straight out- I 
side splint, against which some power J 
to evert the foot can be exert«d. if ] 
necessary, although in this stage ofi 
the treatment, the only object required [ 
should be to retain the foot iu its ■ 
everted position, whilst the movement 
of flexion at the ankle joint is being 
completed, Atf^iched to the outer mar- 
gin of the sole-plate, and set off about > 
three-quarters of an inch from it, is 
a rectangular st^el bar, round which , 
the toe strap, consisting of a webbing j 
band and buckle, is made to pass, 
as to hold the foot in an everted 
position. The whole apparatus is fas- 
tened to the leg and thigh by webbing bands and buckles. 
This varus splint is very different from the one in nse at the 

Orthopffidic Hospital, and called Mr. Tamplin's spliat. It 

differs, 

Ist. In having a thigh-troiigh, which I have found of the 

utmost importance, as experience has convinced me that any 

apparatus employed in the treatment of vanis, must be carried 

altove the knee. 

2nd. lu the outer portion of the leg-trough being immovable, 

and thereby made to act as a straight splints 

3rd. In the absence of iin outside steel spring, supposed to 

produce eversion of the foot, but which I have always 

found practically useless and inconvenient from its projection . 

and, 

4th, In the general arrangement of the straps, and partini- 

liirly in the oblique heel or akate-strap shown in Fig. 48. 
Tile flexion of the foot must be regulated by the cog-wheel 

placed in the varus splint above described behind the heel ; and 
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r in a fortoight or three weeks the foot may b« brought into its 

na,tnral position, and the required 

elongation of the tcudo Acliillis ob- '"'• *^' 

tained. At the end of this time, or 
I it may be longer if ligamentous rigidity 
PexiBtB, passive motion may he com- 
menced, and the varus splint used 
' simply as a retentive apparatus. I 

usually direct passive motion — flexion 

and extension of the ankle joint — to be 

continued for a quarter of an hour twice 

a day. The external appearance and 
j form of the i'oot is greatly improved 

by its being daily exercised, as well 

illustrated by the accompanying Fig. 

50, representing the improved condition of the feet shown 
I in Fig. 49 after two months treatment. 
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About iha end of the i'onrth or fifth week, if the teiido ' 
Ac'hilliB should appear to be strong, the varus eplint may l>e 
worn only at night. In the day time the cliild may then wea 
an ordinary thin leather boot with a steel spring, or a very I 
light straight bar attaehed to the outer side, having 

free joint correBpoiiding to the ankle joiat,^ 

na. 61. and connected above with a circular Ktntp 1 

ryiind the calf of the leg as shown in Fig. I 

51. A stop-joint is generally reconjEuended at | 

the ankle ; but I much prefer free motion, 

beeause the exercise is thereby facilitated, 

and where this is neglected I doubt whether 

the stop-joint will prevent recontraction of 

the tendo Achillis. Frequent and regular 1 

employment of passive motion I rely more j 

upon than any mechanical aid. 
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MECHAXICAL TREATMENT OF CONGENITAL TABUS AFTER THE 
PERIOD OF WALKINa, AND IN THE ADULT. 

In congerntal varus the severity of the deformity becomes mucli ' 
increased after the period of walking, not only in consequence of 
the adapted growth of the ligaments, and pereisteuce of the de- 
viations ill the bones, but by the influence of the superincumbent 
weight in the att of progi-easion. The weight is transmitted to the J 
ground at first through the outer border of the foot, and Bub6e>'-| 
quently through the exposed anterior articular surface of the oaq 
calcis, the exjjosed portion of the head of the astragalus, and tlio 
cuboid hone j the latter becomes gradually changed in its posi- 
tion, BO that in a severe case in the adult its superior surface 
looks directly downwards. 

Thus with respect to the four movements described aa con-'l 
curring in the production of varus, we find that only the first 
two, viz., extension of the foot, and inversion of the anterior] 
portion, constantly exists in infantile cases; whilst after tbaV 
period of walking, the third and fourth movements, viz., Bhorten-I 
of the fipiit, and nitalion of its aiiti-rinr portion, are fnuiid^l 
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to exist in an mcreaeiDg degree, and are oonxtaotly pre*»it, 
as well marked characters of the adult deformity. 

In children, from five to ten years of age, essentially the same 
mechanical meaus may be employed as in the inraQl, vix^ s 
straight splint for the first otage, and varus splint for the 
second ; but at this age some modification of the sole-plate is 
an advantage, and I prefer to place the cog-wheel or mecbaaical 
centre of motion at the side corresponding to the ankle joint. 
BO that the mechanical and anatomical centres of luotiou may 
correspond. The apparatus which I employ, as represented 
ill Fig. 52, is more strictly a combination of the %-arua splint 
with the Scarpa's shoe. The thate- 
etrap, however, is retained at the "*' 

lieel, and a steel bar is fixed to the 
outer margin of the sole-plate, in- 
stead of the steel spring which be- 
longs to the Scarpa's shoe. WTien 
the ligamentous rigidity is not con- 
siderable, this modified form of in- 
strument may be employed at a 
much later period, espacially in fe- 
males ; but severe and rigid cases, are 
better treated by the apparatus which 
will be presently described as espe- 
cially adajited for adult cases. 

In adult cases it must hn admitted 
the most sueceasfui results have been 
obtained by the use of the Scarpa's 
shoe, in one of the forma represented 
in Figs. 12, 13, 11 and 15, when judici- 
ously applied, and constantly attended 
to, even in the most severe cases, up to, and in some few instances 
beyond the age of thirty years. It cannot be matter of surprise 
that with great attention, and in competent hands good results 
should follow the application of an ill adapted instniment. 

For the severe adult cases, a modification of the Scarpa's 
shoe has been employed by Mr. TampUn, which consists in the 
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addition of one or two cog-wheels, placed above those 
pondiug to the ankle joint, and alao cairj'ing the apparatus up 
to the thigh by means of a straight trough, vfithout any motioD 
at the knee joint. By these means the power of adaptatiun^ 
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and the range of motion in this Scarpa's shoe part of the ^ 
stniment are increased, and the apparatus is rendered fflOfl 
fixed by the trough ; but all the essential errors of the Scarj*^ 
shoe are retained, and in consequence of the length of time t* 
apparatus has to be constantly worn, from a year to a year** 
a half, or perhaps longer, a state of rigidity of the knee joi"* 
is apt to be induced, which I have known it take tb" 
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to orerconie, tbe gndnd i 
ful to the patient. 
That which is called "anfol^ag tie 
the foot," is a difficnh put of d» trwtiT' 
the ftdii)t> and one for whidi do p 
oonstruction of the Scarpa's m 
description 1 have gi^'ea of A 
ing the transverse arcfa of Ae hat va^ 
described as " oTerGoming the lutalioa gttkt- 
foot," by teetoring tlte cuboid boae to h - 
We cannot accomplish this MMaUed "mni — 

▼erse arch of the foot,* or aa it way be k - 
" the restoration of tbe cuboid homt, nd t - 
tarsal bones, to their normal pOMtian,' by i. 
power, sncb as the side qiODE of the Sc^: 
Btraight splint which it wmM liiiii < aMd. ei> :_ 
formity. It has eeemed to me that the afif*. . 
ing of the traosrerse ardi of ths toot u incr^ 
has been everted by a stnu^ qdmt. 

Practically, we find that wne iiKcial i-- 
employed "to unfold tbe trsnsretae anrh 
Tamplin nees a coDtrivsoca by vtuch ac -' 

applied to the cuboid and fifth metstanal - 

same time a depressing force to tbe inn^: r- 

enm, the force being regulated by a etr 

dorsum of the foot. Mr. Looadale employ'.-: .^r 

object, an ingenious screw apparatus of hi* owu turioiuoii 
attached to the sole of tbe Scarpa's shoe. Tbe ne m— Ily foe 
any special apparatus for the above object is, howerer, soper- 

led by tbe apparatus I have invented for tbe core ofadnit 
[varus, see Fig. 56. By this iustnnuent, any amooot of np- 
iifting force can be directed against the cuboid, and the 
fifth metatarsal bone, at the same time that the foot is being 
everted. 

ify ofijectiong to the Scarpa's thoe, at an hutrummt for talipta 
<anu, are, 

Ist. That its construction is not in accordance with the 
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mechanical conditions of the deformity it is employed to 
remedy. 

2nd. That it is very apt to cause sloughs from undue pres- 
sure, which its faulty construction, in reference to the cm 
of varus, renders necessary. 

3rtl. That it exerts no influence over the rotation of llh 
anterior portion of the foot— an important part of the adoh 
deformity, and very difficult to overcome, 

In support of the first objection, I need only refer to the 
demonstration already given, of the twofold division of 
the foot; the situation of the two principal centres of 
motion; and the planes in which the anterior and pos- 
terior portions of the foot move in the production of vanw. 
AVe have sho^^^l that in the simplest form of varus in the 
infant, the anterior and posterior portions of the foot move 
in difi'erent planes, and at right angles to each other, and 
that by a complication of a movement of rotation, and 
further shortening of the foot in the adult, the sole of the 
foot becomes twisted, so as to look upwards and backwards, 
and is brought into opposite relation to the internal lateral as- 
pect of the 08 culcis, see Fig. 36. 

It will at once be perceived that the straight sole and foot 
piece of the Scarpa's shoe cannot be adapted to this compli- 
cated distortion of the foot, if the dififerent portions of the foot 
retained their normal relations to each other, while the whole 
foot suffered deviation in any given direction, then the 
straight sole of the Scarpa's shoe, miglit be adapted to the 
foot by a series of levers and cog-wheels, and the foot 
restored to its normal position. But, as the relations of the 
component parts of the foot to each other are materiidly altered 
in varus, and as it is an established rule of practice first to 
restore these altered relations, and bring the foot into the 
simplest form of distortion, viz. : talij>es equinus ; it nius^ 
be obvious that the Scari)a's shoe is ill adapted to acconi- 
l>Hsh separately these different objects, and from its iu^F^ 
fections in this respect, arises the second objection to its use, 
viz. : its liability to produce sloughs. 
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When the Scarpa's shoe is used to produce eversion of the 
bot, the heel is fixed in the shoe, and the strap which sur- 
ounds the anterior part of the foot, is fastened to the sprhig 
a the outside of the shoe, so that the anterior border of 
le outside of the heel becomes the fulcrum. This I need 
irdly say is ill adapted for such a purpose, as the pressure 
against an edge, rather than a surface, and therefore sloughs 
^quently result. 

Also when any attempt is made to alter the plane of the 
le of the foot ; — ^to elevate the outer border, by means of 
e lateral cog-wheel — the upper edge of the outer side of the 
el-plate presses against the foot, especially upon the outer 
dleolus, or below it, and sloughs are apt to result. Thus 

the attempt to effect either, of these objects, both of 
lich must be accomplished, the risk of sloughs from pressure 
incurred. 

This risk of producing sloughs from pressure is completely 
noved in the apparatus described later, see Fig. 56, in which 

pressure is made on the outer side of the foot, and the whole 
the resistance to the active force employed, in everting the 
)t, is transferred to the outer side of the leg. It is true that, 

careful attention and padding, such sloughs from pressure 
i not often seen, but without the greatest care sloughs almost 
Qstantly follow the long continued use of the Scarpa's shoe. 
•. Tamplin says, " It will require the greatest vigilance to 
*vent a slough on the points of pressure."* 
Dr. Little tells us that " an adolescent case of double con- 
oital varus was admitted into the London Hospital under the 
re of Mr. Crichett, which had been rejected as incurable from 
other Hospital, on account of large ulcers with necrosis of 
rsum of each foot, induced by pressure during the mechanical 
^tment after tenotomy. As the unhealthy character of the 
jers depended upon want of air and exercise, and the 
plication of suitable instruments was impossible; it 
18 determined to repeat tenotomy, and eftect forcible 
inipulations of the members. Chloroform, was upon one 

* 0/). vil. page GO. 
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dceusioB employed. By these meana the feet were gm- 
dually Btraigbtened, cicatrisatioii of tho ulcere was thereby 
favored, and within three months the lad quitted the Hus- 
pital."" 

I have witneased several cases of prolonged treatment from 
sloughs ; return of the deformity during the necessary inter- 
miasiou of treatment ; repeated operations ; and ultimately very 
imperfect cures. The intractable natiu'e of these ulcerationa 
on the dorsum and outer side of the foot, whether produced by 
the Scarpa's shoo or from walking, have been previously de- 
scribed as depending upon the defective nutrition in theee limbn, 
and also upon the peculiarity of the structures involved, viz^ 
indurated skin and celhilar tissue, and the bursa which con- 
stantly exists in this situation. The adult foot, Figs. 34, 35 
and 36, was amputated in consequence of such ulceration, 
produced by walking on the deformed foot. 

Such risks as those described, must be incurred when tlie 
Scarpa's shoe is employed to overcome the inversion in a severe 
case of varus, and the danger will only be prevented by con- 
stant care and attention j but by the use of the instrument I 
have constructed, such risks are completely removed, because 
the apparatus is not even in contact with the outer side of the 
foot. 

The third objection to the Scarpa's shoe, viz., that it exerta 
no influence over the rotation of tho anterior portion of the foot, 
is self evident, and an additional proof of the defective me- 
chanical construction of the Instrument in its application to 
varus. 

We have shown in what respects the Scarpa's shoe appears 
to be an unscientific instrument for the treatment of varus, 
that is, for the removal of the inversion, or varus portion of 
the deformity — the first stage of the treatment — and Scarpa 
himself never employed it for this purpose. He knew it was 
not adapted to this stogc of the treatment, and used it only for 
tho removal of the equinus, or the second stage of the treatment. 

Scarpa divided hie treatment of talijies varus into two 
• "On Dofiiniiilies," pnge 306. 
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ilisliflct stages, as we do at present. He describes the apparatus 
which we call the *' Scarpa's shoe" as his " tecond apparatus" 
I »mi recommends it to be used only after the complete removal 
I oftbe inversion of the anterior part of the foot by another form 
L-ofapparatns, which I have represented in Fig 54, taken from 
T Scarpa's work. 

ScarjNi obst-rves, " the apparatus intended for correcting the 
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Hbnni^ of congenital club-feet, which I am now to describe, 

QusistB of several springs, and aa the cure of this disease is 

Blvided into two stages, the elastic apparatus likewise consists 

bf two parts. The first is intended merely for turning the fore- 

lart of the foot from within outwards, as far as its natural 

position and direction with the tibia. The second part of this 

f>paratus (what we now terra the Scarpa's shoe, W. A.) is in- 

tnded for retaining the fonvpart of the foot in its regained 

sition with the tibia, and with the external malleohis, and for 

»rrecting the heel and retaining the tibia and fibula- steadily 

)erpendicular to the astragalus."" 

•• Memoir on tho ConRenital Club-feet of Cliildren," page 2-L Tranelatcd 
t Ij J. n. Wislmrl, Edinburgh, 1818. Platu II, Figs. 2nnd 3. 



i 



l54 



CONGENITAL VARUS IN THE ADULT. 



This apparatus has now passed from the domain of practical, 
into that of historical interest; but it shows the care with 
which Scarpa avoided the liability to sloughs from undue 
pressure, by placing a broad and well padded fulcrum on tlie 
convexity of the foot. 
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CHAPTER XV. 



»SQEN1TAL TALIPE9 VARUS CONTINXIED.— MECHANICAI, AND 

PHYBIOLOGICAL TREATMENT IN INFANTILE AND 

ADOLT CASES. 

We do not propose to describe in detail all tlie modifications 
of the so-called Scarpa's shoe, or what Scarpa called his second 
apparatus, which have been introduced by various siirgeons, 
but will notice one or two of them. Dr. Little, Mr. Tamplin, 
Mr. ListOD and Mr. Le Gros Clark, in this country, and on tlie 
Continent, Stronieyer, Langgaard of Hamburgh, &c., have mo- 

Idified this apparatus in different ways, and some alterations 
bave been also introduced in America. 
i Some of these modifications have reference to the method by 
irhich flexion and extension is regulated from a lateral centre 
If motion corresponding to the ankle joint ; but the only 
gpe worthy of mention in this respect is that invented by Dr. 
Little, in which the foot portion of the apparatus can be set 
free at the ankle joint, so that passive motion may be conducted. 
In the late stage of treatment this is a most desirable object, 
although one much neglected. Generally, I have used the 
cog-wheel motion, and directed the apparatus to be taken 
off, and passive motion employed once or twice a day, accord- 

f; to the condition of the reparative process in the tendon, 
d the amount of ligamentous rigidity. 
Many modifications and those considered to be of the most 
importance, refer to the mode of everting the foot, and alter- 
ing the plane of the sole, by elevating the outer and depressing 
- the inner margin of the foot. In Mr. Clarke's apparatus 
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this tA effected by means of a side screw atid free joint, pUl 
below the flexion cog-wheel. In Mr. Tamplin's shoe, the s 
movement Ib effected liy a lateral cog-wheel, see Fig. 
page 105. 

The great practical objection to all these modifications ! 
that they dL'presa the inner margin of the foot mnch more tJ 
they elevate the outer ; in fact, that they scarcely elevate ll 
outer side of the foot at all, which I consider to lie one of fl 
moat important actioos required. In Lnnggaard's apparatus, ll 
movement is regulated by a cog-wheel placed behind the a "^ 
joint, corresponding to the centre of the heel, and connected I 
a horizontal bar with the lateral cog-wheel opposite the a 
joint. The uplifting force against the oiit€r margin of the fo 
is much increased by this arrangement, and I liave adopted tli 
idea in the Scarpa's shoe which I employ in some cases, a 
Fig. 15, page 206; in Langgaard's apparatus, the Sexion ■ 
extension movement is regulated by a cog-wheel placed ii 
usual position, viz^ at the side of the ankle joint, and the I 
version of the anterior part of the foot sought to be contK 
by a lateral motion in the sole of the shoe. 

In 18ofi, or a little anterior to this date, Mr. Bigg conatni 
an apparatus in which the centres of motion adopted in La| 
gaard's instrument were imitated, but free joints used, aail 
elastic force employed, by means of a series of India mbb 
cords ingeniously arranged. The constant pressnre from ti 
elastic force is apt to produce slongh ; but it would doubtlta 
with careful management, be efficient in slight cases. Still) » 
cog-wheels are, in my opinion, to be preferred where long co 
tinued pressure must be employed to overcome the resistanW 
offered by the contraction of ligaments in severe cases. 

Some years ago, an instrument was shown me called 
talipede, said to have been of American invention and | 
which a variety of movements emanated from a ball-uK 
socket joint placed behind the centre of the heel. 

These are only a few of the various contrivanceB wh" 
human ingenuity has, at different times invented ; but if " 
account I have given of the anatomy of varus Iw correct, it ' 
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10U8 Uiat none of these modifications are in accordance 
fie anatomical or mechanical conditions of the foot in this 
lity. 

aearly all the modifications which have been introduced, 
>t is acted upon as a whole, the entire foot being everted 
irariously arranged mechanical centres of motion, and 
subdivision of the foot has been attempted, as in Lang- 
I apparatus, it has only been by placing a joint in the flat 
the shoe, with the object of everting the anterior portion 
foot. But the plane in which this force is exerted does 
Tespond with the plane in which the anterior portion of 
t moves, and the fulcrum is still placed on the convexity 
foot. 

IS been my object to show that only the anterior two- 
of the foot are concerned in the production of the some- 
implicated form of inversion characteristic of varus ; and 
moreover pointed out the ill effects which frequently 
•cm the fulcrum being placed on the convexity of the 
that it will be at once perceived that all the CRsentiul 
of the Scarpa's shoe — when applied, or I would say 
lied to the cure of adult varus— are retained in all the 
.ations which have been employed. 
!came evident to me, many years ago, from an attentive 
>f the dissected specimen of adult varus. Figs. 34, 35 and 
it there was mechanically no correspondence, between 
paratus, constantly employed, viz., the Scarpa's shoe 
double cog-wheel, Fig. 12, and the mechanical conditions 
deformed foot to be acted upon. 

is my examination of this specimen that led me to suggest 
)aratus. Fig. 56, which I have since employed. In con- 
Qg it I determined. 

To subdivide the apparatus, so that only one portion of 
t should be acted upon at a time. 
To place the mechanical centres of motion as nearly as 
e opiX)site to the anatomical centres of motion in the 
that the anatomy should be represented in the nie- 
\\ apparatus. 

s 
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the foot to the 
of tlte stnigfat Bplint, witL 
fartkefant. «&d 
4lk. T* caiy Ae ^fM it uu op to the tfaigfa and have a 
~ BM^ »■• «at onlr to eteadj the fulcram effect! 
tW fmA^tf <tf tbe instnanent twisting round! 
Ii& MJ Mhmn^ the fcot, wlueli the Searpa's shoe 
dsv *• BCnH* giudi the powr of the instrument over 
■wr iM Ll i «f tW toot, vkkoct interfering with the freedom] 
■■«■■ at Ae \am jont, vUdi U the case in the 
iffa^ aaJ 1b tW Ai^4npBek •bore mentioned, in the 
MH wal b; Mr. TWnplia. 

IWse woe lk en» priac^ln whii^ it appeared! 
m^ t» be ^ibofied ia a aacuific iastnnncnt for adult vuns;' 
atad a Ae faA^Beat anstncted, eTery pHneiple which tlu 
<iiiiiir>iiil bat faggMtad to me was completely carried out, and 
[ afffied tkis j—toiwaMl on the 1st of Jane, 1854, to a chm 
Mlj- tdtahluJl tarn fti •ererity, and the age of the patiaiE, 
TiSi, t an ylj -aix ;cais, to te&l the value of any apparatus, eefi 
Figa. 29 aoa K. 

T¥e oataadeaee of this patioit applying to me for relict M 
^ tee I hi^iMMad to have the ralaabic specimen of the <)!»■ 
a t rt ei hat it ay pwn i io n, was the immediate cause of nv de- 
Tofias » Mtfc aUa ntioa to the construction ofanevappnratni^ 
A nftiinnr to ^e fbllowing diagram in which an outline of 
foot, r^piresented in Figs 34, 35 and 36, and tM 
farces emploved are in<iicated, will render ihe prin- 
c^[des npoo vhkh mv ap^taratns was constructed more- Inteili- 
giWe. 

It is to the following points in the construction of thifl n»- 
that I particularlr wish to direct the attention of mj 



IsL The division of that pnrt of the instrument applied M 
the distortion of the foot into two portions, one adapted M the 
tVriMion of the a«t«ior portion of the foot as above dcscriiwi 
lUhl 0» otlwr to tbc deviation of the posterior portion of tiK 
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I be obvious tliat none of these modifications arc in accordance 
the anatomical or mechanical conditJone of the foot in this 
defonnity. 

In nearly all the mollifications which have heen introduced, 
the foot is acted upon as a whole, the entire foot being everted 
from variously arranged mechanical centres of motion, and 
where subdivision of the foot has been attempted, as in Lang- 
gaard's appanitus, it has only been by placing a juint in the flat 
jBole of the shoe, with the object of everting the anterior portion 
,pf the foot. But the plane in which this force ia exerted does 
correspond with the plane En which the anterior portion of 
the foot moves, and the fulcrum is still placed on the convexity 
of the foot. 

It has been my object to show that only the anterior two- 
tiiirds of the foot are concerned in the production of the some- 
vhat complicated form of inversion chanicteristic of varus ; and 
I have moreover pointed out the ill effects which frequently 
arise from the fulcrum being placed on the convexity of the 
foot, so that it will be at once perceived that all the essential 
errors of the Scarpa's shoe — when applied, or I would say 
misapplied to the cure of adult varus— arc retained in all the 
modifications which have been employed. 

It became evident to me, many years ago, from an attentive 
«t<idy of the dissected specimen of adult varus, Figs. 34, 35 and 
8fi, that there was mechanically no correspondence, between 
the apparatus, constantly employed, viz., the Scarpa's shoe 
with a double cog-wheel, Fig. 12, and the mechanical conditions 
of the deformed foot to be acted upou. 

I It was my examination of this specimen that led me to suggest 
the apparatus, Fig. 56, which I have since employed. In con- 
Atructiug it I determined, 
1st. To subdivide the apparatus, so that only one portion of 
the foot should be act^d upon at a time. 
2nd. To place the mechanical centres of motion as nearly as 
possible opjjosite to the anatomical centres of motion in the 
foot, so that the anatomy should be represented in the me- 
chanical appiiralUB. ^ 
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the auterior part of the foot in a aumicircular dircotiira,; 
which the rotation of the cuboid bone, aiid two outer mel 
Imnea, is overcome at the same time that the anterior porti( 
the foot ia being everted. 

4tb. The situation of the fulcrum on the outer side 
leg. The liability to pEoduce sloughs by undue pressure 
is one of the greatest faults of the Scarpa's shoe is ei 
avoided in tliis apjmratuB, hy removing the pressure 
the convexity of the foot, and placing it on the' outer sic 
the leg, and this feature I consider to bo one of its greatest 

5th. The addition of a leg and thigh-troiigh, wth 
joint at the knee to fix tbe fulcrum, and thus increase the 
of the instrmupnt over the foot, without producing a stiff 
as in Mr. Tamplin's leg-trougli, see Fig. 53. 

To the severe forms of varus in the adult, this iDstnunenti* 
especially adapted, and I believe, hy its use, cases may b« 
successfully treated at a more advanced age, and in a mro^ 
shorter time than the deformity could bo cured by any otho 
mechanical means. 

In youth, it may with equal advantage be employed, >od 
in all cases presenting tbe complications which we have dfr 
scribed as taking place after the deformed foot has bw 
used in sustaining the weight of the Itoily. In a modifid 
form, t. e, with only two cog-wheels, a and b, instead of four, I 
have advantageously employed it in the severest forms of bfsiK 
tile cases ; but it is not often necessary to depart from the pl«n 
of procedure already described. 

I should mention, with respect to the employment, of this in- 
striimont in the more severe fonns of adult varus, that as mw^ 
of its power of adaptation depends upon the oblique sole^slfi 
the angle of which must be accurately adapted to the obliqnltj 
of the sole of the foot to be acted upon, it is necessary to hsw 
a second sole-plate of s simple flat description, answering 1" 
tbe sole-plate of the Scarpa's shoe, to be employed in t« 
second stage of treatment, i. e. the cure of the equinns, aft" 
the varus has been completely overcome. In this stage, it WM 
in tbe same manner as the Scarpa's shoe, and if no tendcnfj 
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to iiiTersion remains, it is a matter of indifference \ 
apparatus te used ; but practically I found in the casedes 
in Appendix, No. XI., my own apparatiia more efifective for 
tentive purposes, on account of its firm coDuexion witi 
leg. 

An objection has been urged to the mechanical conetr 
of this iuslrument, in that from the absence of a fulcruni on 
convexity of the curve, and from the heel not being Sxed, 
curve furnied by the foot in the dirt^ction of its length i 
not bo unfolded ; but the foot, preserving ita curved fu 
would be, as it were, bodily everted, and merely altered in 
relation to the leg. I have not, however, found lliis effect r 
in practice. 

The fact is, that the mechanism of the deformed fo* 
much more complex than mechanicians, or those who mcB 
study ita external form, might suppose. In the deformed fi 
the everting force employed, by my instrument, acting from 
fulcrum above described on the outer side of the leg, 
resisted laterally by the malleoli of the ankle joint, ' 
hold the astragalus with eufGciijnt firmness. If then any lat 
movement inwards of the os calcis should take place, (u 
have not satisfied myself that such does occur,) it would' 
advantageous rather than otherwise, as this bone lies obliqi 
in its position with respect to the bones of the leg, so tlut 
tuberosity is directly behind the fibula, instead ofoccupj 
a central jiosition. The result of exjierience, and the expll 
tion given, are a sufficient answer to this purely mec 
objection. 

We must observe, with regard to the position of the folofl 
that to place it against the cuboid hone is decidedly wi 
because this bone is situated in front of the transverse U 
joint— the centre of motion from whicli the inversion t 
place — and is itself displaced inwards. Scarpa committed ' 
error in his apparatus for varus, represented in Fig. 54 ; Iml 
lie does not appear to have contemplated curing this defoini 
after the age often or twelve years, the instrument he erapio] 
was probably efficient, except in the most severe cases. 
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It is remarkable that the same error has been perpetoatai fay 
all those who use Scarpa's second apporatas, or the so-called 
Scarpa')) shoe, to overcome the erersioQ. To place the fulcrum 
:i the OS calcis alone is not veiy practicable, anii the difficulty 
and force required to fix the ob calcia laterally so aa to resist 
the everting force, would render necessary such pressure on the 
outer side, ay would almost certainly produce slough, and this 
it has been one of my principal objects to avoid. We will now 
. pass on to the consideration of the 

DUEATION OF TaEATMENT DJ CASES Of'taBCS. 

It is difficult to give any precise directions as to the time 
■which the removal of the deformity may be likely to occupy in 
cases of congenital varus; but speaking generally, it will have 
reference to the age of the patient, and the amount of ligamen- 
tous rigidity which the case may present. In severe infantile 
cases, the deformity may generally be removed in from two to 
three months. In children from five to t«n years of age, the 
time will vary from three to six, or eight months, according to 
■the ligamentous rigidity which the feet may present. 

The variations as to the time required will be less in adult 
uses, because after the completion of growth, the adaptation 

h of the bones and ligiimeuls to the deformed position of the foot 
in cases originally slight, is such as to approximate these cases 
to the more severe forms at the period of birth. Very few cases 

' will, in my opinion, be found requiring a longer period than a 
year, if the instrument I have recommended be employed. 
This apparatus is calculated to shorten the duration of treats 
ment in adult cases, but this will depend very much upon 

I the amount of attention given to all the details of treatment by 

I the surgeon himself. 

THE MECHANICAL AND PHYSIOLOGICAL AFTER-THEATMENT, 

After the complete removal of the deformity, in infantile as 
rwell as adult cases, it is essential to retain the foot in its natural 
I'position, and to improve its physiological conditioa*with res- 
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pect to the jointu, muscular action, &c., so as to prevent relapse 
and render the ciu^ permanent. The after-treatment, thereforwt 
IB both mechanical and physiological ; the first, consisting in 
the employment of some mechanical support to retain the foot 
in its normal position — a retentive apparatus j — and the second, 
in the use of active and passive exercises, shampooing, and ia 
somu instances galvanisni. 

I Lave already spoken of the erroneous doctrine inculcated by 
Professor Syme, that cases of club-foot are curable by thedivi- 
sion of tJiudoiw alone, without the adjunct of mechanical treat- 
ment ; but this is scarcely a greater error than to sappose a 
case of club-foot to be cured as soon as the deformity has bee& 
removed. 

Upon the importance of the after-treatment, we cannot insist 
too strongly. In slight infantile cases, where the muscles ' 
are strong, and the ligaments have not become adapted in ihcir 
growth to the deformed position of the foot, no retentive appa- 
ratus may be required to retain the foot in its new position. In 
all the more severe cases, however, the deformity will certainly 
return, unless the foot be retaiued in its normal position by.< 
mechanical means, for a sufficient length of time, and appro- 
priate measures be adopted to promote its physiological im-i 
provement. 

It is generally found necessary to employ some form of r&-j 
tentive apparatus. The boot with steel spring on the outer side, 
and free joint at the ankle, see Fig. 51, is sufficient in infantile 
cases ; but in children able to walk, I make use of a light steel 
support attached to the boot below, aud passing upwards to 
the calf of the leg on each side, and connected above vdth ft 
narrow semicireidar steel plate, fastened round the leg by a 
strap. A strap also passes from the outer side of the boot 
across the ankle joint, and is fastened rouud the steel bar on 
tJie inner side ; this supports the ankle joint, and draws the 
tibia inwards, or rather keeps the inside iron parallel with the 
tibia, so that the former may exert a controlling power 
the foot, A stop-joint, which will not allow the foot to 
beyond a right angle, is generally pliicctl oppusiti? the 
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foot," in the dirediai of iexioa aad rrtfic. to k < 
Ity the nor&e for s qaacler or half am knr twiee a dn ; or it 
may he done for a sborte* period, at mate freqnent inlemh. 
In older children thi« u aanMed bj tlw exercise of valkiiig, 
but the passive exercise moiC ao* be Deg^ected, becaose if an/ 
stiffnetis at the ankle joint renaiiui, childten nm ahoot with- 
out flexing the ankle joid, and then the recmreoce of the 
deformity is certain. 

WeaktteM o/kriMJoiHU; atUUioiuii rttttUive apparatus. Al- 
though the simple retentive appantus, above described, may 
be sufficient in many cases, it is frequently necessary to employ 
a more complicated, troublesome and cumbrous appumtus, ex- 
tending above the hip joints to the waisl. Whi^u the child 
iKgiQs to walk, it may, or may not use its feet properly, even 
although the deformity be perfectly cured. The feet may bo 
perfect in form, with free motion at the auklo joints, aiiJ 
without any tendency to invereiou when the child In sitting, 
but in walking, the child still turns the feet iuwards. 

This state of things, I need scarcely siiy nmli-rinlly laafH llio 
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appearaDce of the case ; eome defect iu tlie treatment, or weak- 
neas induced by the operatioD, or a tendency to relapse will 
certainly he suepected hy the pareiits ; hut a careful examiu*- 
tion will prove that the inversion of the feet depends upon the 
legs turning inwards from the knee joints, in consequence of ' 
a very lax condition of the ligaments of these joints, and in 
some degree also upon au adapted condition of the muBclea 
of fche leg and thigh to the deformity of the foot. The latter ' 
cause is most couBpicuoua in children from four to five years I 
of age, who have heen accustomed to run about upon their 
deformed feet. 

It is impossible to control this tendency to inversion of the I 
foot and leg, except by mechanical supports acting from the | 
hip joint J and for this purpose, the steel support must be 
carried to the waist, and connected with a pelvic belt as shown 
in Fig. 57. 
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biee joint Haelf eupported by a knee cap or transverse strap 
•bove the knee and connected with the steel. 

So long as there is any defect in the balance of muecular 
action, the use of thia apparatus must be continued ; and if 
q>plied when the child first begins to walk, will generally have 
be worn from two to four years ; because, althonyh the defect 
itifty be slight, it would certainly lead to relapse of the deformity 
iff the child were allowed to walk badly ; and young children 
eatmot be induced to exert any voltmtary control over their 
movements. This tendency to inversion is quite within the 
Dontrol of older children, and I have never known it necessary 
to apply the apparatus described, to children above six or seven 
years of age. 

77ie afUr-trfatment in youth and in the adult is very simple. 
In some cases no retentive apparatus is necessary, but it is 
generally advisable to use a steel support from the boot to 
the calf of the leg, with the ankle strap, and a free joint at the 
ankle. Although so little mechanical support is required, 
greater attention to the physiological treatment is always ne- 
cessary, in consequence of the ligamentous adaptation which 
has taken place during the period of growth. On this account, 
sttfftiess of the ankle joint is apt to remain, and in the adult, 
fleiibiiity of this joint may never be obtained. 

Active and passive motion must therefore be persevered in 
with the utmost attention and regularity. If this be neglected, 
and the ateel support, with a stop-joint at the ankle, be worn 
for any lengthened period, as recommended by some authorities, 
an inflexible condition of the ankle joint may, even in youth, 
be induced, and increased by contraction of the anterior musclep, 
consequent upon the foot being retained in the rectangular 
position by the mechanical means employed. 

In December, 1855, 1 saw a boy aged 16, who had been cured 
of congenital tabpes varus, seven years previously, and had 
.ever since continued to wear the inside steel supports with 
Btop-joints, under the direction of a surgeon who still wished 
him to continue their use. Both feet were tolerably perfect 
as to form; no disposition to inversion remained, but on the 
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contrary, there was rather a tendency to eversion ; the heels 
were well down, and the feet flexed at a right angle with the 
legs, but they were rigidly held in this position. He had no 
power of extending either foot beyond a right angle, and the 
tendons of the anterior and outer muscles of the leg, especially 
of the extensor communis and peronei, were very tense and 
prominent, so that structural shortening of these muscles had 
evidently taken place as the result of long retained position. 
This case appeared likely to terminate in a severe and intract- 
able form of talipes valgus, and we mention it here as an 
example of excess of mechanical, and neglect of physiological 
treatment. 



CHAPTER XVL 

OOXaEIOTAL TALIPES VARUS, CONCLUDED.— RELAPSED 

CASES. 

The consideration of relapsed cases of congenital talipes 
Tarus is of the highest importance. They have been of 
frequent occurrence; and even now, when the pathology 
of club-foot is so well understood, they are frequently met 
with. So much indeed has this been the case, that a feel- 
ing of distrust in the complete and permanent curability of 
these cases, still exists in the professional, as well as in the 
public mind. 

A provincial surgeon, in large practice, lately told me there 
were plenty of cases of club-foot in his neighbourhood, but that 
nothing could be done for them ; sometimes they were bene- 
fitted by treatment, but the deformity always returned. This 
distrust is much strengthened in the public mind by the cases 
among the poor, which return to the country after having been 
operated upon in London, even at Orthopaedic Hospitals, and in 
which relapse takes place, generally, in consequence of neglect 
of the after-treatment. Two or three such cases may happen 
to occur at the same time in a populous manufacturing district, 
ind I have known them adduced by clergymen, and medical 
nen, in argument against the vaunted curability of club-foot. 
SVe are therefore much interested in the inquiry as to the 

Causes of this tendency to relapse^ especially with regard to 
severe cases. It appears that we must either assume the exis- 
tence of an inherent tendency to relapse— an opinion entertained 
by Dr. Little, — or believe that the tendency to relapse essen- 
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tially depends upon some defect in the primary or after treats 
ment. 

I hold the latter doctrine as applicable to all the cases in 
which the primary treatment can be successfully adopted, i.e,, 
in which the deformity can be removed. I believe the only 
exceptions are to be found in those rare cases of arrested mus- 
cular development, affecting the anterior and outer muscles ftf 
the leg, to which I previously adverted ; and even in these, 
although an inherent tendency to relapse undoubtedly exists, 
such an event may, in my opinion, be prevented, as in paralytic 
cases, by perseverance in the mechanical means employed. 

Some surgeons have adduced as an argument against the 
dynamic origin of varus, the absence of any evidence of dis- 
tiirljed muscular action — any spasmodic affection— after the 
removal of the deformity. Dr. Little, however, lays great stress 
upon the tendency to relapse depending, in many cases, upon 
a continued disposition to " tonic contraction" in the muscles 
which produced the deformity ; and therefore regards the ten- 
dency to relapse as dejiending upon the continuance of this 
disposition, and at the same as evidence of the spasmodic origin 
of the deformity. He observes, " Now it is obvious that if the 
dynamic property of the muscles of a joint be intact, and 
entire flexibility bo obtained, either with or without operation, 
no tendency to relapse should exist ; for if the muscles, origi- 
nally contracted be right in their functional activity, ordinary 
exercise would, as in the case of a sound limb, maintain the 
flexibility. But although volition exists in the fonner struc- 
turally shortened muscles of a recovered clulvfoot ; a tendency 
to recontraction — tonic contraction— does in many cases 
(especially those most affected) exist."" Dr. Little observes 
that the deformity is little likely to recur in those cases in 
which the dynamic cause has subsided. 

A sufficient explanation of the tendency to relapse in all but 
the exceptional <;ascs, previously adverted to, appears to me to be 
found. 

• ■' On Defonnilie*," page 257. 
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1st. In the iDdnoed morbid conditions of the rarions tiesiies 
involved in this deformity, such as the adapted growth of the 
'bones in the deformed position, more especially the aetragalns ; 
and also the adapted growth and relatively altered length of 
the ligaments ; and 

3nd. In the imperfect extent to which these indticed con- 
ditii^ns are frequently removed, tn coo8e<.|uence of the great 
length of time necessary for the complete restoration of these 
deviations, when severe, leading as it fr«qaently does, to the 
neglect of the after-treatment. 

It appears, therefore, quite unnecessary to suppose the exis- 
tence of any inherent disposition to relapse, snch as a continu- 
ing influence of the original producing cause of the deformity. 
Moreover, there is no evidence of the continuance of any spae- 
nodic tendency, imless the fact that the deformity does some- 
times return be so regarded, but to this conclusion I cannot 
assent 

The principal causes of relapse, then, which I recognise in the 
ordinary cases of varus, when siihmitted to treatment at a suifi- 
riently early period, have reference to some defect, either in tho 
primary or in the after-treatment, and may be arranged under 
the following beads. 

let. Defects in tho operative trentrnent consisting of (a) 
omitting to divide one or more of the contracted tendons, or 
more correctly speaking the tendons of contracted muscles ; (tj 
in complete division of tendons; (c) division of the tendons in 
a wrong order, (d) inflammatory adhesions following clumsily 
performed operations, or some of the accidents, such as aneiirisni, 
Ac, which may occasionally occur. 

2nd. Neglect or discontinuance of the after-treatment, either 
mechanical or physiological. 

Other causes of relapse, however, undoubtedly exist, bticIi as 

3rd. From the treatment not being commenced at a suiBciontly 
early age. 

4th. From congenital defects of muscular development, such 
as absence of the anterior, and outer muscles of the log, above 
described. 
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To relate the details of relapHea from nil causes would Iw 
both tediou8 and iinneceasary, therefore we will merely advert 
to a few of the principal facts which characterize them. 

Ist, We have already stated with regard to the defects in the 
operative treatment, (a) that the posterior tibial tendon was 
■not divided sul>ciitaneously in infanta till the year 1842. Before 
thia date, it was either jierformcd by open wound, when its 
diviaion appeared to be abaolutoly necessary, or its division 
was altogether omitted; the general opinion being Uiat the 
tendo Achillis and the anterior tibial were the principal tendons 
requiring division. 1 believe Stroineyer held this opinion, uu<l 
it appears to he entertained by some surgeons, even at the pre- 
sent day. 

The division of the posterior tibial tendon, therefore, was 
frequently omitted, and the more severe cases commonly re- 
turned as I Iwlieve, in consequence of this, I base this opiniun 
mainly on the relapsed cases which have come under my obser- 
Tation, and ujwn the well known fact that since the stibcu- 
taneous division of thia tendon has become the rule of practice, , 
in caaes even of a moderate degree of severity, relapse of thad 
deformity has been of leas frcqnunt occurrence. 

With regard to the incomplete division of tendons (ft), lil 
have examined two cases after death, (from causes not connec 
with the deformity) in which the posterior tiijial tendoD 1 
otily been cut half through in the operation performed for i 
cure of this deformity. I need hardly aay that should it occtB 
in a severe case, the cure of the deformity mrist be iucotoplctsl 
aud relapse therefore certain. 

We would here remark with regard to diviaion of thetondonfti 
in a wTong order, (c) as a cause of relapse, that the error:! 
most frequently committed, is, dividing the tendo Achillis atv 
tlie beginning, instead of the end of the operative 
nient. 

The effect of this, in severe cases is, that siifficient eloD{ 
tion of the tendo Achillis ia not obtained, in consequence c 
the difficulty of accomplishing by mccbanieal treatment at t 
same time, all the objects required in the rcstoraiiiui of thtl 




Informed foot. Consequently at the end of the treatment 
rthe tendo Achillis remains as a shortened or as it is called, a 
contracted tendon, and it has a strong tendency to produce 
relapse of the deformity. 

And next as to the inBucnce of inflammatory adhesions 
following clumsily performed operations, or some of the accidents 
snch as aneiirlBm, &c,, (d) acting as a cause of relapse of the 
deformity; we wonld observe that all suhcutaneous opera- 
tions leave behind them slight adhesions Iwtween the tendons 
and their sheaths; but when the operations are carefully per- 
formed, these adhesions (iho iuflanunatory origin of wliich 
LjDay perhaps be doubted) are very few and extremely slender ; 
J that they do not interfere with the free play of the tendons. 
A great feature in the pathology of subcutaneous operations, 
, the absence of inflammation ; but when from any canse the 
jerations are followed by a perceptible degree of inflammatiou, 
idhesions of a stronger and more important character take 
We have already mentioned having witnessed suppiira- 
ion along the t«ndona, and in case of division of the posterior 
nbial tendon* suppuration extending up to the popliteal space. 
I have also seen aneurisms produced by wounds of arteries in 
Bieso operations. 

Now in the above mentioned instances, and also where tho 

Bamfl tendon has been the subject of repeated operations, close 

inflammatory adhesions must take place, and by their influence 

limiting the free play of the tendons, become important 

n inducing a reproduction of the deformity. Of this I 

tavc witnessed several examples. 

2ndly. The cases of relapse, arranged in the second class, viz., 

lose arising from " neglect or discontinuance of the after- 

latment, either mechanical or physiological," are of the most 

frequent occurrence. 

Too much stress can scarcely be laid on the importance of care- 
ful attention to the after-treatment ; especially as to the employ- 
ment of mechanical sTipports acting as a retentive apparatus 
during the time required by the bones and ligaments to adapt 
Uiemselvcs to the normal position of the foot, and also the 
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uiiprovenicnt of the miisciilar power by active and passive 
muRCiilar exercise, shampooiug, &c. 

If by mechanical means, raoliou be allowed only in the right ] 
direction, and if by the physiological treatment, the moving I 
agents, viz., the muBclea, be proportionately improved, a BufiB- I 
ciently perfect state of ligamentous and osseous adaptation, and I 
balanced muscular action will be obtained. Thus all chanc* 1 
of relapse of the deformity will be prevented, but neglect I 
of any of these means, in a case even of a moderate degree of 1 
severity, will most certainly lead to a rctiim of the deformity. 

A ready excuse for the relapse is found in a temporary I 
neglect or intermission of the after-treatment, unavoidable I 
through illness; but it appears to me without sufficient reasoDi I 
except when the child may have been the subject of some pro- J 
tracted malady. 

In hospital practice, neglect of the aftor-treatment is a 
frequent cause of relapse, where poverty, ignorance and neglwt 
are necessarily common among the class of patients we have to 
do with; and in private practice the great length of time during 
which a continuance of the after-treatment is frequently neces- I 
eary, perhaps three or four years in severe cases, also occasionally I 
leads to neglect and relapse. 

One of the commonest arguments, possessing at first mght • 1 
great deal of plausibility, if not of reason, is, that as masfailu i 
weakness appears to be the most prominent condition of tMj 
limb, mechanical support must retard and interfere with thai 
increase of muscular strength. The observation is commonljrl 
made that "the child cannot gain strength so long as it -wears I 
the steel supports." Now this prejudiced and erroneous opin-i 
ion, which is as frequently urged against the mechanical trea^l 
ment of all other deformities, ought to be at once eradicated! 
from the professional mind. The fact is, that this is not merelyl 
a question of muscular strength, hut a question of strength and'l 
position combined. 

An increase of muscular strength might, perhaps, be gaioedl 
in some cases by discontinuing the apparatus, but if irregulari 
muscular action l>e allowed to remain uncontrolled, the defomiit^.J 




C-iSES OF CO.VGEXTTAL VABUS. 



will certainly return, and in cases of coDgenital vanis, dimin- 
islicd instead of increased mnscular Bti^ngtli will ultimately 
resnlt as a consequence of tbe wasting of tbe recontract«d 
cuacles. I have repeatedly known patients acting noder 
dvice, diBConCiuue the niechaDical supporu, and tmst to 
nibbing, sea-bathing, &c^ instead of combining all these a 
»ry nieana of treatment, the inevitable result of which proce- 
iare baa l>een a recurrence of tbe deformity. 

Some years since, a boy of the age of eight years was placed 
Bsder my care with club-foot, in whom the deformity had been 
removed by operation three times previously, at intervals of 
years. The relapse appeared to have been the result 
partly of neglect of the mechanical treatment, but principallj 
ihe omission of the physiological means which were not 
directed to be employed. After great perseverance, I succeeded 
jn again restoring the form of the foot, and motion at tbo ankle 
Joint; muscular power of the limb then rapidly improved under 
flhampooing and passive exercises. 

3rdly. In reference to the treatment not being commenced 
A a sufficiently early age as a cause of relapse, it must be 
lemarked that the difficulty of curing the deformity — Iioth with 
xespect to the anatomical and physiological condition of lh« 
ipua tissues involved — is always proportionate to ihe lale- 
S of the pi-riod at which the treatment is commenced.* The 
reasons for this are, the boues during growth become OBsified 
in the deformed position of the foot, and therefore retain their im- 
iperfectly developed forms ; the ligaments become adapted to the 
fKbnormal conditions of the bones and joints, and the contracted 
muscles remain imperfectly developed, and also become more 
or less degenerated from disuse. It mnst therefore follow that 
as the cure is necessariiy imperfect, a proportionate tendency 
■to relapse exists in the cases operated upon at a late period. 

4thly. With respect to congenital defect of muscular develop- 
ment, as the last cause of relapse mentioned, such as absence 
of the anterior and outer muscles of the leg. I have dissected 
five or six cases in which this congenital defect existed, two 
"of them have already been described, and in neither of them 
T 2 
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had any operation been performed. A tendency to relapse, bow- 
ever, would certainly have existed, althongli return of the dft- 
formity might probably have been prevented by some form of 
retentive apparatus, which the imtiont would have been obliged 
to wear during the remainder of life, as in severe paralytic 
cases. Fortunately such cases are extremely rare. 

The causes of relapse, then, arranged in tho first two claRses 
are entirely within the control of the surgeon and parents, 
provided the surgeon has the opportunity of treating the cane 
at a sufficiently early period. The cause arranged in the third 
class is also frequently within the control of the surgeon, as it 
is generally left for him to determine tho period at which the 
operation should be performed. The cause arranged in the 
fourth class, being essentially a congenital defect of develojv 
ment, is of course beyond the reach of art, but its influenise 
may be in a great measure controlled. 

TREATMENT OP RELAPSED CASES. 

We shall now pass on to the consideration of the treatment 
of relapsed cases, which vrill necessarily vary according to the 
cause producing the return of the deformity. Speaking generally, 
the ultimate results in such cases are much less satisfactory 
than tliose in which no operation has been previously .jpei^ 
formed. This arises partly from the time lost, and the structnrsl 
changes thereby induced; and partly from the effects of pre- 
vious treatment, especially in reference to the adhesions of the 
tendons to their sheaths and neighbouring fascia. Such caseit 
are therefore in a less favorable condition for operation, and 
it is advisable to persevere with mechanical and physiological 
treatment as long as any advantage can be gained by it, before 
repeating the operations. 

It will he necessary, however, in most cases to retlivide one or 
more of the tendons; in many instances the division of ihu 
teudo Adiilhs ia alone sufficient, but sometimes the anterior 
tibial requires division. It ia also frequently necessary to di- 
vide the plantar fascia, and' occasionally the posterior tibial 
tendon. 
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WLen any marked degree of inTereion remains, and is accom- 
panied with rigidity of the foot, I have adopted the plan of 
treating the case throughout as if no previous operatioua had 
been performed ; and divided the treatment into two Beparate 
stages. 

Cases oFrelapse depend as much, or more upon defective after- 
treatment as upon any error in the primarj- treatment Where the 
after-treatment has not been neglected, the relapsed cases gen- 
erally present the characters of equino-varus, with severe con- 
traction of the plantar fascia, and structures in the sole 
of the foot. The heel is raised about an inch from the ground, 
and the anterior part of the foot inverted, more by contraction 
of the inner band of the plantar fascia, than by the tibial 
muscles. The toes are often remarkably inverted in cases 
originally severe, probably from the flexor longus muscle, the 
tendon of which had never been divided, remaining too short. 
The instep is very high and irregular, from contraction of the 
plantar fascia, ligaments, and muscles in the sole of the foot ; 
the foot is consequently very short. More or less inversion is 
apparent in walking, and the limited flexion of the ankle joint 
produces lameness, and soon causes fatigue. As the patient 
walks principally upon the outer border and anterior part of the 
' feot, he is sure to sufl'er from troublesome corns in these 
Bituations. 

All these conditions were well illustrated in a case which 
occurred in my own practice, see Appendix, Case XII. Both feet 
were similarly affected, and in both I succeeded in accomplishing 
an equally satisfactory result. This patieut has not only re- 
mained well, but continued to improve. In form and function 
the feet are quite perfect. 

In thus concluding my description of the pathology and 

treatment of congenital varus, I would add tUat success will 

generally depend upon an intimate acquaintance with the 

I anatomical changes described, and a long continuance of close 

personal attention during the treatment. 




HON-OONOENTEAL TALIPEB TARtJS. 

Talipes varus eometimeB occurs as a non-congenital deformity 

generally resulting from infantile paralysis during teething, 
but occasionally produced by spasmodic and other affections. 
Although the cause upon which this defonnity depends generally 
dates from infancy, yet, as the distortion of tlie foot is very 
slowly produced, we seldom see these cases iu childhood, but 
generally in youth, or at a later period. 

The more important affection in these cases is generally con- 
sidered to be the coexisting paralytic condition of the limb, 
and therefore the surgeon is frequently not consulted until the 
adult period of life, when additional inconveniences have ariaent 
such as ulceration of the foot, to which these paralytic extremities 
are especially liable ; or such an increase of distortion as to render 
walking very painful or altogether impracticable, even with 
such mechanical assistance as the boot and instrument makers 
are able to give. 

External Cbaracters. The external characters of non- 
congenital varus approach in resemblance to those I havo ' 
described as characteristic of the ordinary congenital form of 
varus, hut they are never so distinctly marked for two 
reasons. 

1st. Not being congenital there is an absence of the charac- 
teristic distortion of the bones, more particularly of the astraf 
gains, the malformed condition of which I have shown to exist j 
at the period of birth, in the congenital form. 
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2iid. Being nearly always of piiraljlic origin, the foot is 
forced into its deformed position by the Biiperinoiunbent vreight 
of the body in walking, rather than drawn into it by the active 
tonic contraction of the muscles ; and its retention in the 
distorted position is the result only of a slow adaptation of the 
ligaments and njuscles. 

For these reasons, therefore, the foot presents a generally 
rounded uad smooth external surface, although it may assume 
the inverted position as shown in Figs. 58 and 59, sufficiently 
for ita classification with varus as a variety of club-foot. There 







are none of the marked irregularities on the dorsal aspect, nor 
do we see the longitudinal and transverse depresBious on the 
plantar aspect, described as characteristic of the congenital form 
in the adult. With this absence of the external markings, there 
is also au absence of the rigidity of the foot couKtaiitly present 
in the adult congenital cases. 

Diagnosis. There is no difficulty in diaguosiog the non-con- 
genital from the congenital form of varus, when met with in 
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yoting people ; the differcDce in their external cliaracters being 
80 strongly marked. When the non-congenital cases are set'u 
at an advanced period of life, there may perhaps be Bome littla 
difficulty, in consequence of the increased rigidity and aggrava- 
tion of the deformity, acquired by age ; but the paralytic and 
extremely wasted condition of the limb, which usually coexists 
with the external characters in the non-eongcnital form, 
materially assists in the diagnosis of these cases. 

It is important to be aware of these facts, because in the 
adult, wo cannot always obtain a. reliable history as to the 
congenital or non-congenital origin of the deformity ; and 
although the treatment will be essentially similar, important 
differences mil be found to exist with respect to its duration, 
and the results, in reference to the usefulness of the foot. The 
prognosis, therefore, will materially depend upon the congenital 
or non-congenital nature of the deformity. 

The adult case of club-foot described and figured by Cruveil- 
bier* as one of congenital varus, and to which I have previously 
adverted when describing the morbid anatomy of congenital 
varus, was beyond all doubt a case of non-congenital vanis, it 
might perhaps be more properly called equino-varus of paral)*tic 
origin. In this case, Cruveilhier has described a state of very 
advanced fatty degeneration of the muscles— a condition which 
certaiidy does not generally exist, if indeed it ever occurs in con- 

' genital varus, even in advanced age— and also extreme atrophy 

of the nerves, with dimhiution in size of the tendons, blood 
vessels, and other atrophic changes. All the morbid conditions 
descril)ed and represented in the drawing of this specimen in 
Cruveilhier's work, precisely agree with the conditions I have 
found by dissection in cases of non-congenital varus, and with 
those also described by other authorities in several carefully 
recorded cases ; while they differ very widely from the condi- 
tions in adult congenital varus, so far as they have been ascer- 
tained by dissection, and as regards the muscles, can be inferred 
by then- physiological condition, which is always opposed to the 
supposition of the existence of any paralysis. Cruveilhier had, 

^L * 'Aualomic pHtliolugiqiic," Tome 1, livraisou 2', pluiii-hi' 3. ^^M 
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3 douljt, been told this waa a cam of congenital varus, and 

len he described the appeamnccs presented on dissection. Mr. 

prodhurst has, however, tended to perpetuate tliia error hy 

relying on Craveilhicr's account, and quoting it as the ordinary 

xinditioD of the ninscles, tendons, nerves, vessels, ligaments 

ikin, Ac. in congenital varus in the adult.* 

Morbid Anatomy. In cases of non-congenital varus in its 

F ordinary form, i. e. of paralytic origin, the bones, ligaments, 

muscles, tendons, nerves, vessels, and skin, undergo all the 

changes of defective growth, atrophy, and degeneration, so 

well described by Cruveilhier in the dissection above adverted 

Lto. 

Bimes, The deviations in the form and direction of the 

wnes, articular surfaces, and ligaments, in non-con gen itui 

nis, partake of the same general characters already descrilieil 

8 existing in the congenital fonn. They are, however, much 

■'{ess in degree, obviously for the reason that the development of 

Me structureB has proceeded without interruption, not only 

|> to the period of birtli, but up to that of the commencement 

C«f the deformity. Speaking generally, the deviatiuns in form 

iu these structures may be said to approximate, more or less, to 

those existing iu the congenital cases ; but they never exist to 

the same extent, or in the same definite fonn. The astragalus, 

r instance, never presents the pectdiur malformation which 

; constantly exhibits in congenital varus ; and the adajited 

lortening of the ligaments, and consequently the rigidity of 

[Uie foot, is always materially less. This at once explains why 

e deformity in adult cases of non-congenital varus can bo 

moved in two or three months, whilst in congenital cases, 

Kire than a year is frequently required to produce the same 

mlt. 

MittcUf. There is an essential difference in the structural 
Sonditions of the muscles in congenital and non-congenital 
In congenital varus, the muscles are generally heidthy 
t the period of birth, but if the deformity be allowed to con- 
inue, their growth is impeded in a projiortioiiate degree, the 
• BiwUiui'tt on Cluti-foot, page 89. 
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structural degeucration, However, does not take place to anj'J 
coQsiderabie extent, even wliea the deformity baa remainedfl 
unrelieved up tu the adult period of life. I 

Id the ordinary form of noQ-congcnital varus, the result oM 
paralysis, the reverse is the case j here fatty degeoeratiou of 1 
the muscular tissue commences as au early cbauge, and 4 
rapidly advances to an extreme degree. This degeneratiouJ 
will not take place in all the muBcIes to the same extent, unleeM 
thuy are equally paralysed, which is an exceptional condition^ 
generally the tihialia anticua, and sometimes the tibialiol 
posticus, will be found to be in a comparatively healthy con^fl 
dition. ■ 

In one case of non-congenital varus which I examined in a.i 
man 37 years of age, the muscular tissue of the tibialis anticos *| 
was of a light red colour, and to the naked eye looked tolerably I 
healthy, although microscopically examined, its structure was J 
seen to be somewhat degenerated ; every other muscle in the 1 
leg was in an extremely advanced state of fatty degeneration, ' 
the fasciculi in many parts were filled with oil and granular fat, 
and vesicular fatty tisuo also existed abundantly, taking the 
place of the muscular tissue by the process of " fatty substitu- 
tion" described by the late Mr. Quekett. 

I am not prepared to say that fatty degeneration of some, c 
all of the muscles invariably exists, although it is undoubtedly 1 
the rule in non-congenital varus. This deformity may bfll 
occasioually produced by spasmodic, as well as paralytic 
tiouB, and therefore, probably, the muscular structures may j 
sometimes be in a comparatively healthy condition, as I have . 
found them in spasmodic equino-varus ; but further observationa J 
are necessary on this point. 

LTetidotis. In adult cases of non-congenital varus 
paralytic origin, the tendons are always of much smaller siaj 
than natural. In Cruveilhicr's case the tendo Achillis was lei 
than half the size of that of the opposite leg. This is the resuli 
of imperfect growth, and also of atrophy, probably with Bom 
structural degeneration. 
The deviations in situation and direction of the teDdoiu) 
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1 non-congenital varus approximate to tJie deviations in the 
Xtngcnital form, but they never exist to the same extent, 
because the dtsplaccnient and altered form of the bones, and 
also the adapted shortening of the ligaments, are less con- 
siderable. The posterior tibial tendon, fur instance, whicli is 
of the greatest surgical importance, occupies more nearly its 
natural position behind the malleolus; and as the navicular 
bone ia lees distinctly in contact with the inner malleolus, and 
lot very rigidly held in its partially displaced position, the 
■ tibial tendon may frequently be divided below the 
lalloolus (the anterior part of the foot being everted by an 
Histant) if such an operation recommended by Mr. Syme be 
referred. However, I recommend in all cases the division of 
A tendon about an inch above the inner malleolus. 
Vesitla and Nerves. The changes we should expect to 
find in the vessels, nerves, and other tissues, are diminution in 
size, and atrophy of structure. In Cruveilhier's case the 
a and veins were less than half their normal size, and 
! nen'es extremely small, and described as almost reduced to 
teir neurilemma. 
PaTHOLOOV. a. Etioloiiy and mode of produefion.—l^ott- 
mgenital varus is generally the result of infantile para- 
llfflis, occurring, during dentition, or some of the febrile 
(Borders of childhood. In some cases, all the muscles be- 
' knee are paralysed, and then from position, and the 
^tefluence of the superincumbent weight of the body in 
walking, acting so as to twist the foot inwards, the defor- 
mity takes place very slowly. In other cases, only some 
■of the muscles of the leg are paralysed, generally the peronei, 
tensor longiis, and sometimes the extensor poUicia ; the de- 
nity then takes place much more rapidly in consequence of 
unbalanced action of the tibialis anticus and posticus 
^uscles assisting in the inversion of the foot during progres- 
When the paralysis is limited to a few niusclea, the 
ial nature of the case may be overlooked by surgeons not 
familiar with these affections, and serious errors of diagnosis and 
treatment may result, see Appendix, Cases VI, VII, and VIII. 



PATHOLOGY AND PBOGNOSK. 

SpaBTDodio affections are also said to give rise to OM 
congenital varus, but I have never aeen a well marked 
uf pormanent varus, asBociated with a Bpasmodic conditkl 
of the muacles. I have EometimeB Been a foot temporarily drsiH 
into the position of varus in Bpasmodic affectiouB, andoitef 
the best marked examples was a case of hjBtc-ria connecta 
with derangenieut of uterine functions in a girl. It is alq 
said to occur during the violent Bpasmodic condition M 
suiting from strychnine, but generally in spasmodic afiecUtn 
as in the rigor viortia the feet assume the form of equino-TaitH 
and as a permanent coudition or deformity, this also is li» 
variety which will bo moat frequently met with in epasmodia 
casea. 

Inversion of the foot from traumatic lesions is seldom, V 
ever, severe enough to be classed with varus, and cases oftiil 
kind have already been mentioned in the class of equino-vanl 
to which they more properly belong. 

b. Numerical importance. In the etatistical account of 178J 
cases of deformities of the feet, congenital, and non-congeniul 
which had been treated at the Orthoprodic Hospital up to ^ 
year 1851, published by Mr. Tamplin, aud previously allndcd 
to ; 993 cases of non-congenital deformities are recorded, anj 
of these only 60 were classified as non-congenital talipes 
therefore it is evident that relatively to the otHer non-congcoil"'' 
deformities, this ib one of rare occurrence. 

Theee sixty cases of non-congenital varus were thus dialrf* 
buted. 

AfTecting the right foot only . 25 
Affecting the left foot only . 20 
Affecting both feet . . .15 

Total 60 

By this table it is plainly shown bow much more frequew 
one foot, is affected than both, and this corresponds «l 
the results in tlie other paralytic defomiitica. We have pC 
viousJy stated that infantile paralysis, which generally !•] 
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tlie roimdation of this, as well as moHt of the other non-congeni- 
tal deformities of the foot, " most comiuouly affects some of tho 
muscles of one leg." 

c. Coexistence leitk other ihformitiea of the opposite foot. For 
the reason above statsii, when one foot is affected with con- 
genital varus, the opposite one is generally free from deformity. 
Only five cases to the contrary are recorded in the above statis- 
tical table ; and it is somewhat remarkahle that in each instance 
the right foot was affected with varus, and tho left with val- 
^H. In tny own experience, cross cases of this kind have 
generally been examples of paralytic equiiio-vama of the right, 
And eqnino-valgns of the left foot. 

Prognosis. From the pathological history of this deformity, 
and especially from the fact that it is generally the result of a 
paralytic affection, the prognosis, with respect to tho power 
ftnd general usefulness of the foot, after removal of the defor- 
mity, must be as unfavorable in this non-congonital form 
of varus, as it is favorable in tho congenital fonn. Tho 
deformity itself can be easily cured, and, doubtless this is 
worth doing in most cases. 

So far, then, the prognosis must be favorable ; but as these 
cases are more frequently seen in adult life, or in adolescence, 
tfaanin childhood, and asthero is generally persistent paralysis of 
which there is no hope of cure, and often very little of improve- 
ment they can only be undertaken with the view of improving the 
condition of the patient. In some cases, the inconveniences to 
the patient, arising from tho deformity and the paralytic 
condition of the limb, especially when ulceration of the foot 
has taken place, arc so great, that the ultimate advantages of 
curing the deformity will have to be balaua'd against those of 
amputation, and the substitution of an artificial leg. When 
tbo deformity arises from other causes, and is not associated 
with paralysis, the prognosis must depend upon the exact con- 
dition of the muscles, and also upon tho condition of the ar- 
ticulations and structures involved. 

Treatment. After considering all tho circumstances in these 
cases of non-congenital varus, if it lie determined to cure the 
deformity as a means of improving the condition of tho patient. 
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(hey must be treated upon the same general principles and b 
the same means as in congcnitjil varus. The operative, mecht 
nical. and physiological means previously recommeoded, are a 
equally applicable to this variety. Sometimes fewer tendonaJ 
may require division ; that of the posterior tibial tendon, foffa 
instance, may be unnecessary. 

With respect to the apparatus tx) be employed, I would r 
commend the use of the straight splint in the first stage, i. 
overcoming the inversion of the anterior part of the foot, and'] 
reducing the deformity to the condition of equinus ; and tlw 
cmplojTTient of the Scarpa's shoo in the second stage, 
cure of the ecjuinus. Pressure on the convexity of the foO 
during the process of everting the anterior portion, and c 
sequently the danger of producing sloughs, may be complel 
avoided, by the use of the straight splint. The Scarpa's shoe ii 
frequently employed in the first stage, but I have already state 
my objections to the use of this instrument in congenital varus, 1 
and they may be urged with even more force in uon-coa- i 
genital varus ; not only is it most unscientific in its constmo- 
tion as not being in accordance with the anatomical conditioBS 
of the foot, but the pressure necessarily made on the convexity 
of the foot, in producing eversion, is most objectionable iii.H 
the paralytic condition of the limb. 

The instrument I described in a previous cl 
recommended for adult congenital varus, may be used with great * 
advantage and safety in some of the most severe, and rigid adult 
cases. This instrunient avoids all pressure on the convexi^ 
of the foot aa completely as the straight splint, and the eversion, l 
uplifting, and unfolding of the anterior portion of the foot, mayfl 
be conducted simultaneously, instead of separately, as pra 
tised at the present time at the Orthopiedic Hospital, whei 
either the straight splint, or the Scarpa's shoe is used. 

One fact I would especially insist upon, viz^ that 1 
mechanical treatment be conducted with extreme caution, i 
order to avoid sloughs from pressure. This is very likely 1 
take place, in consequence of the paralytic condition of the limfaj 
and the difficulty, or sometimes even the impossibility of Ileal*! 
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ing sloughs thus prodiicied, has unfortunately been too frequently 
illustrated. Relapse of the deformity soon takes place, when 
the treatment is interrupted from this cause, and these, together 
with the other paralytic contractions, are among the most un- 
successful cases ever undertaken by surgeons who have little ex- 
perience in the treatment of deformities. 

Not more than three or four months are required for restoring 
the foot to its natural position, about one third of the time 
occupied in curing a congenital case of varus at the same age, 
and this difference is suflSciently explained by the condition of 
the ligamentous and muscular tissues. 

After-treatment. It will be necessary, in consequence of 
the paralytic condition of the limb generally existing in these 
cases, for the patient to wear some form of retentive apparatus, 
probably for the remainder of life. The precise form of the 
mechanical support must depend very much upon the extent of 
the paralysis, and especially whether extension of the leg from 
the knee joint, has been lost by paralysis of the rectus 
muscle. If this be the case, a steel support must be carried 
from the foot up to the hip joint, and connected with a steel 
belt round the pelvis, motion being allowed only at the hip 
joint. The knee joint must be kept stiff during the act of pro- 
gression by a knee-cap connected with the leg-iron — the knee 
must be mechanically anchylosed as it were — by what is 
called a gun-lock spring, or some of the other contrivances in 
common use, the patient may have the power of bending the 
knee while sitting. If the rectus muscle be not paralysed, the 
foot may be supported by a steel attached to the boot on the 
inner side, or by a steel attached to each side of the boot and 
extending up the leg to the calf, round which a connecting plate 
and strap must pass. At the ankle joint, the movement may be 
either limited to what is called a stop-joint, or left free, accord- 
ing to the paralytic or healthy condition of the muscles of the 
leg, and amount of voluntary power over the foot at the ankle 
joint. 

To prevent recontraction of the ligaments and muscles, and 
consequent relapse of the deformity, to which there is a special 



288 AFTERnTREATMEXT. 

liability in many of this class of cases, a light and simplified 
form of Scarpa's shoe, without any cog-wheels, and having 
only a light steel leg-iron fixed at a right angle to the 8ole-plat<5, 
should be worn at night, so long as there is still existing any 
distortion of the foot, depending upon ligamentous shortening 
and adaptation, such as would interfere with the foot being 
brought flatly to the ground in a natural position in pro- 
gression. 



CHAPTER XVIIL 

CONGENITAL TALIPES VALGUS, OR FLAT-FOOT ; PATHOLOGY 

AND TREATMENT. 

We now pass on to another deformity of the foot, described 
as talipes valgus, and known by the common appellation 
of flat, or splay-foot, a deformity both of congenital and non- 
congenital origin. It rarely occurs as a congenital, but is 
very common as a non-congenital aflfection. Let us first speak 
of the congenital form. 

External Characters. The name of this deformity suffi- 
ciently expresses its most obvious external characters, viz. : 
a diminution or obliteration of the longitudinal and transverse 
arches of the foot, whicli consequently presents a flattened ex- 
ternal form most conspicuous in the non-congenital cases. 
The inner margin of the foot is depressed, and the outer margin 
raised ; and the anterior portion of the foot is alwaj^s more or 
less everted as exhibited in Fig. 60. 

The fact that in this deformity the foot is everted, has led 
to talipes valgus being described as the opposite deformity 
to talipes varus, but the eversion very rarely exists to an 
extent which would bear comparison with the inverted posi- 
tion of the foot in varus. A recognised authority on De- 
formities commences his description of talipes varus by stating, 
" this deformity is exactly the reverse of the last considered," 
viz.: talipes varus. 

We might therefore expect to find in the morbid anatomy 
of valgus, some important deviations in the relative position of 
the bones, analogous to the complex deviations in position, 
which we have described in varus ; but such deviations exist 

u 
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only to a very limited extent Varaa is undoubtedly the inoB( 
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complex deformity to which the foot is liable ; but valgus, 
except in its severest grade, is one of the most simple ; and 
even then, ia accompanied with comparatively slight and partial 
deviations in the relative position of the bones. 

External c/uiracfers modified by the conditioriB of the 
Achillie. The only essential external characters of vaigni 
whether congenital, or non-congenital — are a flattened condf- 
tion of the arches of the foot, and a variable degree of eversion 
of the anterior portion of the foot; the oa calcis in many 
cases is neither elevated nor depressed. In cases of valgus 
however deviations in the position of the os calcis frequentl 
occur, and the external characters of the dc-formity are mal 
rially modified by sucli deviations. The tendo Acbillis may be' 
either contracted or elongated, producing elevation or depres- 
sion of the OS calcia. 

We speak of these conditions as belonging to the tendon, 
because it ia a usual and convenient mode of expression, bi 
it must be borne in mind that the essential changes take pli 
in the structure of the muscles connected with the tendon. 

From these two conditions of the tendo Achillia, Orthopsei 
authorities always describe two modifications, or, as they 
called, compound varieties of valgus, termed equino-valgiis. i 
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when the tondo Achillia is contracted, and calcaueo-viilgus, 
when this tendon is elongated. 

This additional subdivision is undoubtedly a useless cotnpli- 
catioD of the subject, because experience has shown that the 
tendo Aehillis is, as a rule, sufficiently contracted in cases of 
congenital valgus, to require division ; and I have repeatedly 
known this to lie the case, even when the external appearances 
of the foot have led to the case being described as one of 
calcaneo-valgus. The error in diagnosis arises from the follow- 
ing circumstances. 

In cases of congenital valgus, accompanied by contraction of 
the tendo Aehillis, the arch of the foot is really reversed by 
the anterior portion of the foot being lient upwards from the 
transverse tarsal joint, at the same time that the 'tuberosity of 
the 08 calcis is elevated, and this bone held in an oblique 
position by contraction of the muscles of the calf; so that 
the entire foot has a somewhat fiat:o'.ied, and Ijoat-shaped 
appearance, as seen in Fig. 60. The large mass of fat which 
exists in the situation of the heel in infants, so completely con- 
ceals the OS calcis, as to render it difficult to ascertain its exact 
•position, and readily to mislead, if attention be not specially 
directed to the exact position of this bono. It is also generally 
admitted, that the tendo Achillia is sufficiently contracted to 
require division in the severe cases of non-congenital valgus, 
and sometimes in the slight cases, 

It would iheroforo bo imiiossible to consider the external 
characters of talipes valgus^, apart from the ijifluenco produced 
by the contraction of the tendo Aehillis ; and, instead of re- 
garding the contraction of this tendon aa forming the basis 
of another variety of talipes, I am induced to regard it as one 
of the ordinary conditions of conGrmcrl talipes valgus, espe- 
cially in its congenital form, which we propose in the present 
chapter to descritre. 

\Vhen speaking of non-congenital valgus, we shall again 
advert to thf influence of the contraction and elongation of the 
tendo Aehillis on the arch of the foot in this deformity, be- 
cause the modifications thereby produced in the external cha- 
u 2 
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racters are much more coDspicuous in non-congenital 1 
congenital ca8os. 

It is tlie general opinion that an elongated condition ( 
tendo Achillis frequently exists in congenital valt^s, bnt th!** 
is oontrary to my exitorience, which leads me to the conclusion 
tliat the appearance of depression of the heel, and elongation 
oftho Achilles tendon, is often deceptive. I have myself, in 
Rovcrul instances, had to divide the tendo Achillis at a latu 
stage of treatment, in cases which, when undertaken, were 
considered to be cases of calcaneo-valguB. When the elon- 
gated condition of the t«ndo Achillis does exist in congenital 
vasea, it appears to be of little consequence, and does not at 
all interfere with, hut rather facilitates the favorable termi- 
nation of the case ; bnt then in the classification of such cases, 
tliey should moro properly be grouped with the deformity 
described aa tulipce calcaneus or calcanoo-valgtis. 

Speclvl Effects of this Deformity. After the period of 
walking, all the oxtomal characters of congenital valgus just 
described, liecomo much more marked; and should the defor- 
mity bo allowed to remain to adult life, tbe jiatient endures 
much more pain and inconvenience from this defonnity than 
from congenital vanis. 

With varus, persons may not snETcr for many years, or possibly 
through life; but with valgus, as a general rule, they suffer pain 
in walking at a much earlier jcriod, and are sometimes quit* 
unable to walk. Although they suffer earlier and more certainly 
tlian in varus ; there is, at the same time, less fear of the very 
serious consequences, such as obstinate ulceration and sloughs 
from pressure, which wo described as occurring in adult varus- 

MORBID ANATOMY OF CONGENITAL VALGUS. 

In describing tho anatomical conditions of congenitjil val- 
gus, as met with on dissection, we proiMse to follow the plan 
pursued in tho account given of talipes varus ; and draw tbe des- 
cription from a confirmed and tolerably severe case, mentioning 
as we proceed, the deviations in excess, or deficiency which cha- 
racterize the severe and slight cases, rather than follow t 
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in non-congenital varus approximate to the deviatujns in the 

congenital fonn, but they never exist to the same extent, 

l)ecan8e the displacement and altered form of the bones, and 

•bo the adapted shortening of the ligaments, are less con- 

nderable. The posterior tibial tendon, for instance, which is 

rfthe greatest surgical importance, occupies more nearly its 

Moral position behind the malleolus ; and as the navicular 

tone is less distinctly in contact with the inner malleolus, and 

Hot very rigidly held in its partially displaced position, the 

posterior tibial tendon may frequently be divided below the 

malleolus (the anterior part of the foot being everted by an 

ftasistant) if such an operation recommended by Mr. Syme be 

pfeferred. However, I recommend in all cases the division of 

tliis tendon about an inch above the inner malleolus. 

Vessels and Nerves. The changes we should expect to 
find in the vessels, nerves, and other tissues, are diminution in 
•tee, and atrophy of structure. In Cruveilhier's case the 
arteries and veins were less than half their normal size, and 
the nerves extremely small, and described as almost reduced to 
their neurilemma. 

Pathology, a. Etiology and mode of production. — Non- 
congenital varus is generally the result of infantile para- 
lysis, occurring, during dentition, or some of the febrile 
disorders of childhood. In some cases, all the muscles be- 
low knee are paralysed, and then from position, and the 
inflnenoe of the superincumbent weight of the body in 
walking, acting so as to twist the foot inwards, the defor- 
mity takes place very slowly. In other cases, only some 
of the muscles of the leg are paralysed, generally the peronci, 
extensor longus, and sometimes the extensor pollicis ; the de- 
formity then takes place much more rapidly in consequence of 
the nnbalanced action of the tibialis anticus and posticus 
muscles assisting in the inversion of the foot during progres- 
sion. When the paralysis is limited to a few muscles, the 
real nature of the case may be overlooked by surgeons not 
familiar with these aflFections, and serious errors of diagnosis and 
treatment may result, see Appendix, Cases VI, VII, and VIII. 
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case representeil m Fig. 61, the articular surffice of tUe hei 
of tho astragaluH was a little altered iu sliape, in adaptatioj 
to the altered poBitioii of the navicular bone. 

Tiie navicular bone undergoes a movement of tranaverfl 
rotation upon its horizontal anterch-posterior axis; its inner 
extremity ia much depressed^ exposing tlio inner, and upper 
portions of the globular head of the astragalus ; its outer 
estreraity ia raiscil, but not to a proportionate extent, see Fig. (JI. 

The effect of these deviations is, first to destroy the natural 
concavity of the arch of the foot, and when severe, to produce 
even a convexity downwards insteml ; and secondly, to prodnoc 
two prominences on the inner margin of the foot, one c 
ing of the exposed portion of the head of the astragalus, t 
the other of the inner extremity of the navicular bone. Boti 
these promineucea can be seen externally in all severe case 
of valgus, both congenital and non-congenital, and their natu 
can be recognised tlirongh the skin by manipulation. 

TTie cul/oiJ done like the navicular, nndergocfi a movement di 
transverse rotation, so that its outer border is somewhat rais( 
but only to a slight extent, and in a Bevere case I have found 
the bone very little displaced. 

There is a slight alteration of the navicular, cuneiform, and 
cuboid bones, together with the tarsal extremities of the n 
tataraal bonea, in their several relations to each other, in c 
sequence of the longitudinal and transverse arches of the foQ 
being completely destroyed ; the longitudinal arch is evi 
aotnetimes reversed, so that the plantar surface of the i'oD 
presents a convex instead of a concave appearance ; the promin" 
ences of the head of the astragalus, the inner borders of the 
navicular, and of the inner cuneiform bones, being felt on the 
inner and nnder side of the foot, with depressions betwe< 
them, caused by the separation of the articular surfaces oft) 
corresponding joints. 

In these severe cases, the os calcis is held in an oblique ^ 
position, by contraction of the muscles of the calf, and the 
astragalus tilted forwards and downwards to a proportionate 
extent. The foot is, as it were, bent upwards upon itself froni ■ 
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the transverse turaal joiut, unci assumes a boat or cauoe-Iike 
form. 

The toes and metatarsal bones, are drawn upwards and out- 
wards, 80 that the anterior portion of the foot ia flexed upon 
the leg with a greater or less degree of eversion and trauaverae 
rotation outwards, the outer metatarsal bones btiiig raised, and 
the inner depreased. In some alight cougeuital cases, there may 
be only a little evoraion of the anterior portion of the foot, 
with depression of the arch, in consequence of the movement of 
transverse rotation at the great tarsal joint, without any draw- 
ing upwards of the toes and the metatarsal bones ; but even in 
these cases, it is generally necessary to divide the tendons of the 
extensor longua muscle in front of the ankle joint, as well as 
the peronei, which alone might bo suppoaed to produce auch a 
eimple movemeut of eversion. 

Sufficient stress ia not generally laid upon the importance of 
the transverse tarsal joint aa a centre of motion in a severe case 
of talipes valgus. The eversion of the foot, or more properly 
speaking of the anterior portion of the foot, appcara to have 
been too frequently regarded aa taking place from the ankle 
joint, just as the inversion a[)iieara to have been similarly 
regarded in varus, and the apparatus employed for the treat- 
ment constructed accordingly ; but it ia quite clear that the 
aukle joint takes very little share in the production either of the 
inversion or eversion, characteristic of these deformities. 

LiQAMENTs. In this deformity, viz., cougeuital talipes valgus, 
Tam unable to give any exact account of the deviations of the 
ligaments from my own dissection, nor am I able to supply 
this deficiency from the writings of any Orthopiedic authorities. 
There can be no doubt that this, aa well as other portions of 
the morbid anatomy of club-foot, in ita several varieties, has 
been surmised from the external appearancea of the foot, rather 
than described from dissections. 

In a case of severe valgus in a foetus which I dissected, and 
which is represented in Fig. 61, my deaire to preserve all 
the structures in situ, prevented my making a minute dissection 
of the ligaments; but it was evident that the calcaneo-acaphoid 
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ligament and ligamentous bands connecting the astragalus and I 
the naneiilar bono on the inner siJe' were elongated, bo oa ta^ 
allow of the rotation and uplifting of the navicular boiic, and f 
expoBure of the inner portion of the articular surface of the I 
head of the astragalus, ns sho^™ in tlie wood-cut. 

The deep interosseous bands of ligament connecting tUeJ 
plantar surfaces of fho tarsal bones, must also bo elongated in I 
uiany parte, in consoquencc of the flattened and altered form J 
of the arch of the foot. As the deformity is produced cithep I 
by muscular contraction, or position in utero — I believe the , 
ibrmer — the ligamentous alterations must be secondary changes, 
taking place slowly in adaptation to the altered position of the 
bones. These adapted ligamentous alterations in severe cases, 
give a rigidity to the foot in its deformed position, and offer . 
grt'at rcBiatance to its restoration, as in varus, though seldom to I 
the same extent, and it is fortunate that the severe cases of >| 
congenital valgus are leas frequently met with. 

Muscles. In this deformity, as in cases of congenital vamB, I 
the muscles, as a rule, appear to be quite healthy in Btructure, I 
aud free from any physiological defect; so that after curing'! 
the deformity in an infant, the muscular power of the limb i 
perfect. If the deformity be allowed to continue imrelievod,. 1 
defective muscular growth will be evidenced by the leg r 
ing of small size as in talipes varus, but this does not take place I 
to the same extent, because the contraction of the ninsclos, and I 
displaceuiL'nt of the bones being leas in valgus than in ■ 
with some rare exceptions, more muscular motion is allowed! 
in progression during the deformed position of the foot. 

Tendons. There are no very important deviations in diroo* J 
tion, and altered relations of the tt^ndons in valgus, Buch as Iff 
have described as existing in varus, in consequence of t 
bones being so much less in congenital valgus than in vorub I 
The deviations in direction which exist, in adaptation to thai 
deformed position of the foot in valgus, are of no surgicalf 
importance. 

Tendons requiring division. With regard to the operatiTi 
treatment required in cases of congenital talipes valgus, i 
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division of the peronei, and extensor longus digitorum tendons, 
is sufficient in slight cases, but in those of greater severity the 
tendo Achillis also requires division. I should, however, 
mention that I have frequently found it necessary to divide the 
tendo Achillis in cases of talipes valgus, which at first appeared 
to be too slight to require this operation. 

After curing the eversion of the anterior portion of the foot, 
a contraction of the tendo Achillis is sometimes found to 
prevent the complete flexion of the foot at the ankle joint, which 
cannot be flexed beyond a right angle ; and so frequently is this 
the case that division of the tendo Achillis may be said 
to be the rule of practice, and appears to be necessary in all but 
the slightest cases. 

In the most severe cases, viz., those in which the arch of the 
foot is reversed, the os calcis raised by contraction of the 
muscles of the calf, and the anterior part of the foot drawn 
upwards towards the leg, it is necessary to divide the tendons 
of all the anterior muscles, viz., the anterior tibial and extensor 
poUicis, as well as the long extensor. 

Vessels and Nerves. No abnormal conditions or devia^ 
tions in direction of the vessels or nerves of any surgical im- 
portance exist in this deformity. 

Pathology, a. Etiology. In reference to the cause and 
mode of production of this, as well as of the other forms of con- 
genital club-foot, the theories entertained by the leading author- 
ities on the subject have been already discussed in Chapter XII. 
We would now only observe that the advocates of the mechan- 
ical theory, Le. position and pressure in utero, urge its applica- 
tion very strongly in explanation of talipes valgus. 

Mr. Tamplin, in speaking of congenital valgus, remarks, " in 
my opinion it is position in utero^ and position alone, which 
occasions this kind of deformity, as well as other congenital 
deformities that exist without malformation."* Mr. Lonsdale 
particularly appealed to cases of valgus as evidence of position 
and pressure in utero^ and I am disposed to think that some of 
the slight cases of valgus, especially when associated with 

• •* On Deformities," page 270. 
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depresBioH of the heol — cases wbich would be claeeed oa calcaneo-' 
valgus— may be produced by poBitioii and i>re8aure in utero. 
The cases alluded to are such as would geueniHy Inj cured by 
mechanical treatment witliout operatiou, and are analogous to 
the cases of slight inversion of tlio foot not infrefjueutly secD, 
especially in large children, and approaching, in extemi 
appearance, cases of varus. 

That the mechaniwil cause could operate bo as to produce thfii 
elevation of the os calcis, which we have described aa existii 
in well marked cases of talipes valgus, appears to roe veiy' 
unlikely ; therefore, CBsentially I am an advocate for the 
dynamic theory, i. e. spasmodic muscular contraction, as applied 
equally to the production of valgus, and of all the congenital 
forms of club-foot. 

b. NuTMrical importance. Talipes valgus, as a congcuil 
affection, is of comparatively rare occurrence, and by referencftj 
to the table of 764 cases of congenital club-foot, given below> 
and extracted from the table of 1780 cases of dcformiti( 
of the feet previously referred to, it will be seen that only 
cases of simple tulipcs valgus are recorded, and 15 cases of 
talipes valgus of one foot associated with vanis of the oppoute 
foot. In the table above referred to, the relative frequency 
of the congenital deformities ia seen to be as follows :— 
Talipes varus. .... 6S8 

Talipes valgus. .... 42 

Talipes valgus of one foot, and varus of the other 15 
Talipes calcaneus, . . ■ 19 

Total congenital cases. 7154 

The forty-two cafics of congenital valgus were thus distributedn 
Affecting the right foot only, . . 15 

„ „ the left foot only. . . 10 

„ „ both feet, . . . 17 

From this table, it will be seen that congenit^il valgus i 
frequently affects one, than both feet, the reverse occurs i 
congenital varus, and in the non-congenital forms of valgus. 
Coe.ri8[ence of congenital talipes valgus with other defi/rmitiMm 
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of the opposite foot. The fifteen cases above referred to, in 
which congenital valgus of one foot coexisted with varus of 
the other were thus arranged : — 

Talipes valgus left and talipes varus right. 5 
Talipes valgus right and talipes varus left. 10 

Coexistence of congenital talipes valgus with malformation of 
the bones of the leg. Although malformation aflfecting the bones 
of the leg cannot be said to be of common occurrence, still in 
the course of my experience, I have met with several examples 
of such malformation, and in these cases the foot is also 
frequently malformed. In other instances, however, the mal- 
formation is limited to the bones of the leg, the foot being 
generally more or less everted, but this seldom amounting to 
any confirmed or severe form of valgus. The more important 
malformations may be arranged in the following groups. 

\st. Deficient growth of the leg hones below knee, I have seen 
several examples in infants of deficiency in length of the tibia 
and fibula, the shortening being from half an inch, to an inch, 
as compared with the corresponding bones of the opposite leg. 
These cases were clearly of congenital origin, and not associated 
with paralysis, they were seen by me in infants a few months 
old. In these cases the foot was slightly everted, or inclined 
to valgus, but not rigidly held in this position. 

2nd. Malformation^ or absence of the outer malleolus, probably 
with fusion of the fibula and the tibia. Of this malformation 
several examples have come under my observation, but I have 
not yet had the opportunity of investigating this condition by 
post-mortem examination. In every instance only one leg has 
been afi'ected, and the child has been brought to me in conse- 
quence of the foot being everted, and retained in the position of 
valgus, with sufficient rigidity to require operative and me- 
chanical treatment. The peculiarity has been an apparent 
deficiency of the outer malleolus, which has been scarcely 
traceable, while in the opposite leg it presented its usual 
prominence. In these cases there has been no malformation 
of the foot, but a greater difficulty than usual has been expe- 
rienced in retaining it in this improved position after treatment. 
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Srd. Deficient growth of the leg hones below knee, vnth a sharp 
enrvature forwards of the iihia and jilntla, and malformation 
oflhefoot. The cases included in this group are the most 
immero(i8 of the series of mulformatioiis of the leg, and certaiuly 
iiot 1«H8 than from twenty to thirty of such cascB have fallen 
nuder my observation, and in the Museum of the Orthopaedic' 
Hospital are many casta of limLa thus deformed. 

In these cases, the leg helow knee is very much shorter 
than the opposite lUiib, and there is always a sharp curvature 
fitrwards of the tibia and fibula in the lower third ; the promi- 
nence of the convexity being from one to two inches above the 
aulcle joint ; and in every instance there has been a deep 
dimpled depression of the skin reaching to the bone, with which 
it was adherent, over the most prominent portion of the con- 
vexity of the tiliia at its curve, as represented in Fig G2. 




Cafifnlul tullM nlinn. luaciilHl iriUi delcimt growUiof W buna belo* Icks. villi i>Mr|i 
tunniiurt fnrwniilt uf libi» ind nhni«. «nd aulfonnnliun of foot. A dmji lihuplcd dcpiritiiiii of lb« 



In these cases, the log bones of the affected side do not grow 
at their normal rate, bo that the patients are permanently 
Umie, and the shortening of the limb increases proportionably 
with the increased growth of the opiwsite limb as in tho 
case of the girl referred to below. A girl, F. A. Penrose, 
suffering from this malformation, was admitted under my caro 
at the Ortliopaidic Hospital thirteen years ago, and then the 
deformed limb, tlie rigiit, was about one ineh shorter than the 
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left. This girl continues to attend at the Hospital, oc- 
casionally being obliged to wear a boot with a steel support 
above the ankle. With her growth, I have therefore had the 
opportunity of witnessing the increase in the relative dis- 
proportion in the length of the legs, and at the present time the 
deformed leg is four inches shorter below knee than the oppo- 
site leg. In this girl's case the foot has been brought into a 
useful position, but it is small and malformed, having only 
three toes. Although the actual measurement shows a deficiency 
of four inches in length below knee, I find by recent exam- 
ination, that this girl requires a boot raised to the extent of 
nearly six inches. This is accounted for by a slight diminu- 
tion in the length of the thigh, and some tilting of the pelvis 
produced by her mode of walking. Another example of this 
malformation recently came under my care, in a yoimg gentle- 
man, 12 years of age, whose case is referred to, and an illus- 
tration given in the Appendix, Case XIII. In all the cases in- 
cluded in this group, which I have seen, there has been some 
malformation of the foot, generally consisting of a deficiency 
of two or three toes, and the foot is always drawn into the 
position of talipes valgus. 

In these cases, it is generally necessary to divide the tendo 
Achillis, and the peronei tendons, before the foot can be brought 
into position ; and then b}'^ long continued pressure the curvature 
of the tibia may be diminished, and during growth the leg 
bones below knee may^ become nearly straight. 

4th. Congenital hypertrophy of the leg and thigh with malfor- 
mation of the foot. I have never seen more than one instance 
of a malformed foot with deficiency of the toes, similar to those 
we have just described, associated with enlargement and 
increased length of the limb from congenital hypertrophy ; 
but this case which was a very remarkable one, is related in 
the Appendix, Case XIV, and an illustration given. 

Other malformations are occasionally seen associated with a 
valgus deformity of the foot ; and one of these in which deficient 
growth of both legs below knee, with malformation at knee 
and ankle joints existed, and in which there were eight toes on 



302 



PROGNOSIS AVD TSEATsrEKT 



L 



each foot ; tho lega and feet being remarkably distorted, is 
represented and described in Api>endix, Case XV. 

Another remarkable example of valgus associated with Bome | 
abnormal condition of the knee joints, and in which the leg I 
was completely rotated, so that the heel was brought directly 
in front whilst the foot was directed backwards, is repre- i 
sented in Appendix, Case XVI. 

Proqnosis. In cases of congenital valgus, a favorable 
prognosis may always be given, except in the last mentioned 
cases, in which the deformity is associated with malformation 
of the hones of the leg. The result, however, will be more i 
perfect in proportion to the early age at which the treatment of 
the case is undertaken as in varus. The deformity can bo ' 
cured with little difficulty, and there are no conditions cal- 
culated permanently to interfere with the anatomical and phy- 
siological perfection of the foot. 

Treatment. Slight cases of evereion of the foot, unac- 
companied by rigid muscular contraction, either pass unnoticed 
or are rectified by the manipulations adopted by experienced 
nurses. Cases of a more severe degree of deformity, but still 
without rigid muscular contraction, may be cured mechanically, 
within a few months of birth, without tenotomy. 

The cure of congenital valgus, when severe, even in the 
'nfant, can only be accomplished by a combination of the same j 
general princi]]le3 of treatment — including the operative 
mechanical ami [ihysiulogical means — winch we have described 
as necessary to the succesf^fiil treatment of congenital varus and 1 
other defonnitios. Tenotomy is reqtiircd in all the more 
severe congenita! cases, but in the latter class of cases it is 
advisable to divide the treatment into two stages, as in varus; 
the object of the first stage being to oTcrcome the eversion, 
transverse rotation, and bending upwards of the anterior por- 
tion of the foot — and thus to bring the foot on a straight line 
with the leg — to convert the valgus into simple equinus, when 
contraction of the tondo Aehillis exists, and the object of the 
second stage to obtain the natural extent of flexion at the ankle 
joint, when this is limited by contraction of the tendo Aehillis. 




Operations required. The tendons requiring division vary 
very much according to the severity of the case. In the slighter 
cases, division of the peronei and extensor longus tendons may 
be sufBcient ; but the tendo Achillis frequently requires division, 
and in some severe cases it will also be necessary to divide the 
tendons of the tibialis anticus, and extensor pollicis musclea. 

In some cases in which the tendo Achillis is only a little con- 
tracted — not more than would leave a right angled contraction of 
the foot after the removal of the everaion— the practice of dividing 
this tendon at the same time as the extensor longua and peronei 
tendons seems t-o answer very well. I have frequently seen it 
done, and have in a few cases adopted it myself with success. 
It may be objected that it is unscientific to divide the extensor 
and flexor tendons at the name time, because we cannot simul- 
taneously elongate the tendons of the muscles so opposed in 
action and situation. But there can be no doubt of the fact 
that this plan does answer in many cases, and the explanation 
probably is, that much leas new material or increased length 
of tendon is required, especially in the tendo Achillis than in 
cases of varus. 

The tendons of the ext^?n8or longus, and other extensor 
muscles, which it must be remembered are the direct flexors 
of the tarsua upon the leg, should be divided, when necessary, 
as they cross in front of the ankle joint, where they are usually 
prominent and tense. To divide the extensor longus and 
peroneua tertius, the puncture should bo made close to the 
jnner border of tho extensor longus tendon, and the sharp 
pointed tenotome passed behind the tendons, cutting from below 
upwards towards the skin. This is also the braAosition for the 
puncture, when all tho anterior tendons ryquirt^priiiuu, because 
after dividing the extensor longus, the knife can be reentered from 
the same puncture, and passed beneath the extensor fiollicis and 
anterior tibial tendons, without any risk of w(^ding the anterior 
tibial artery ifthepoint of the knife be kept close t<|lhe tendons. 
A pledget of lint should be applied, and held iff position by 
a atrip of adhesive plaster immediately after dividing the 
tendons. The foot should then be bandaged ,to a splint placed 
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in front of the leg and foot, and a little l>ent at the ankle joinUl 
It should be left quietly in this position till the third or fourth 
day, when tho lint and plaster may heretiiovod, the foot liar 
daged, and whatever apparatus it may he thought advisable i 
make use of, applied. 

Mgehanical treatmeid. Three forms of apparatns will 1 
found n»eful in the mechanical treatment of congenital valgus, I 
either aa adapted to cases of various degrees of severity, or bt I 
the different stages of treatment, where it is thought neces* 
that this should ho divided into two stages, as above itr 
scrilied. 

Ist. In the treatment of slight cases, in which there is n^ 
necessity to divide the tendo Achillis, I have found it I»est to ' 
employ a straight splint, made of thin iron and well padded, 
applied to the inner side of tho leg, with a spring connected 
with its lower extremity, and passing at right angles with tW > 
splint across tho inner bonier of the foot ; a pad ie coanecteM 
with this spring, opposite tho navicular bone, and projec 
inwards and upwards in the normal direction of the arch of thi 
foot. This forms a fulcrima, over which the foot is made 6 
bend in a cm-ved direction inwards and downwards, so as to p 
the peronei and extensor muscles on tho stretch, by n 
a too strap ; this strap is connectod at one end with i 
and passing round tho metatarsal bones, draws the ftuteri< 
jiortion of tho foot towards the spring, with which tho f 
extremity of the strap is theu also attached by a buckle. 

This apparatus is essentially similar to tho valgi 
splint as reprogcntcd in Fig. 09, as ajijilicd to a ci 
non-con gcnit^ Valgus. TJie arch of the foot is, 
were, mouldt^^'ro" ^^^ \'^^ attached to the side 8prt _ 
in this ax'P"''''ituB, which is known by tho name of 
valgus splint, and by it alone, many slight cases in infants 
may he cured. Jgx cases of greater severity, in which it 18 
thought nctMBsary to divide tho tendo Achillis as well as Um^ 
extensor ano peronei tendons — these operations being performed 
at the same time— I prefer to employ the modification of tl 
Sciirfja's shoe in which Langgaarii's arrangement of tho cop 
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wheels is adopted, viz. : placing the cog-wheel which alters the 
plane of the sole of the foot behind, instead of at the side of 
the ankle joint. The advantages of this arrangement which we 
have already adverted to, when speaking of varus, and which 
is represented in Fig. 15 are very great, and I now employ 
it in many cases where it is necessary to have a double action, in 
preference to the ordinary Scarpa's shoe, with two cog-wheels at 
the ankle joint. The latter, although frequently used, is the most 
unscientific instrument for the treatment of valgus ; the centre 
of motion for lateral action being placed opposite the ankle 
joint, is opposed to the anatomical conditions of this deformity, 
in which the transverse rotation producing the eversion takes 
place from the transverse tarsal joint. In valgus, Langgaard's 
arrangement is particularly useful, as it enables us to overcome 
the rotation of the anterior portion of the foot from the trans- 
verse tarsal joint. 

It is only necessary to remark, if the Scarpa's shoe be em- 
ployed, that the horizontal side spring must be on the inner, 
instead of the outer side, as in varus. A Scarpa's shoe made 
for varus of the right foot, answers very well for the left foot 
in a case of valgus. A leather pad must be attached to the 
side-spring, so as to correspond to the normal position of the 
arch of the foot, which it is intended to support or rather to 
form, by acting as a fulcrum in this situation, whilst, by the 
toe-strap attached to the side spring, the metatarsal bones are 
being drawn downwards and inwards, as shown in Figs. 67 
and 68. 

2nd. In the more severe cases, in which it is thought desira- 
ble to divide the treatment into two stages, the best apparatus 
for the first stage, in which the object is simply to convert the 
valgus into equinus, is either an ordinar}'^ straight splint placed 
along the inner side of the leg, and towards which the foot 
is gradually drawn by a bandage ; or else the valgus splint re- 
presented in Fig. 69, may be employed. 

In the treatment of the second stage, the object of which is 
to cure the equinus after division of the tendo Achillis, Lang- 
gaard's modification of the Scarpa's shoe will be found tho 
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most nacfiil. In some cases I employ n Scarpa's shot with 8 
single cog-wheel at the Einklc joint, and the sole-plate divided 
obliquely at the junction of its posterior and middle thirds— 
corresponding to the transverse tarsal joint in the foot — and 
having a rotation cog-wheel placed in the sole at the joint, 
by which the plane of the anterior two-thirds can be altered, so 
aa to correspond with the rotation of the anterior portion of the 
foot. The valgiiB-pad must be attached to the movable i 
terior portion of the sole-plate; and the side-spring is anpf 
seded by a rectangular bar, to which the toe-strap is attached « 
repreaented in Fig. 68. 

3r(l. It may be necessary, in severe cases occasionally i 
with in youth and adults, still further to modify the appf 
tns employed, hy carrying it up to the thigh with a free 
joint at the knee, in the same maimer aa in the instrument 
which I have recommended to be employed in severo cases of 
adult congenital varus, see Fig. 56. 

Physiological TREATiiENT. With the object of bringing the 
mnaclea into play, and of obtaining a well balanced state of 
miiBcular action, such as is essential to the preaervatioo of the 
form of the foot in a health}' condition, paaaive exercise should 
be commenced aa soon as the natural position of the foot is ■ 
restored, as recommended in the other varieties of talipes. M 

After-treatment. In order to allow all the stmcture^fl 
bones, ligamenta and mnacles, to adapt themselves to the im- ' 
proved position of the foot after the removal of the defonnity, 
and to guaril against relapse, it will be necessary for the patient 
to wear some form of retentive apparatus. A Ixmt with a steel 
support on the outside, carried up to the calf of the leg, and 
having a free joint at the ankle, should be worn in the day time, 
walking exercise being permitted. Inside the hoot, a pad of 
vulcanized india-rubber shoidd be placed, ao aa to support the J 
arch of the foot, and a leather strap attached to the inner" 
Bide of the boot ahould pass across the ankle joint, and he 
connected by a buckle with the steel support on the outer side 
of the leg. This apparatus will be required to be worn for at 
least a twelvemontli, or more, to hold the foot in its natural 
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position during progression, and it will eflfectually support the 
arch of the foot. 

For six months, or more, after the deformity has been cured, 
it is also necessary that the patient should continue to wear, 
during the night, some form of retentive apparatus. This may 
consist either of the Scarpa's shoe, or simply of a metal sole- 
plate, with a steel bar connected with it, and carried up to the 
calf of the leg, in imitation of the Scarpa's shoe, but without 
any cog-wheels, so that it may be light and of little in- 
convenience. 

Relapsed Cases. From the less complicated anatomical 
conditions of this deformity, cases in which it has returned are 
much less frequent than in varus, and the tendency to relapse 
may be effectually controlled with the requisite attention to the 
after-treatment, aiid gradually discontinuing the mechanical 
support to the arch of the foot. The construction of the boots 
worn should also be carefully attended to, it being always 
advisable to raise the heel on the inner side, and to have the 
leather stiffened in the arch of the foot. Sometimes, also, a 
steel plate may be inserted in the sole of the boot, correspond- 
ing to the arch, so as to prevent the boot sinking at this part, 
under the weight of the body in progression. 
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NON-CONQEirrTAL TALTPES VALGUa, OB FLAT-FOOT; TALIPB 
KQ[nN0-VALGU3i FATnOLOGT AND TREATMEST. 

Much that has been said in the description of congenital talij 
valgus may, with equal truth, be applied to the non-congenital 
form of this affection ; but although in their Kttemal characttra 
there may bo a general resemblance, a still closer analogy 
exists in the deviations of the relative position of the bones. 
Non-congenital valgus, however, being found to exist under a 
variety of circumstances, occasioning much personal inconve- 
nience, and being of frequent occurrence, it demands our 
attentive consideration. 

External Characters. A flattened condition of the 
longitudinal and transverse arches of the foot, from which its 
vulgar appellation of ilaf^foot, or splay-foot, is derived, is tlw 
only essential characteristic of non-congenital valgus. When 
the weight of the body is borne upon the foot, its inner marytH 
comes flatly in contact with the ground, and in severe cases 
this occurs without the addition of the weight of the body. 
Except in severe cases of long standing, such as represented in 
Fig. 64, or in spasmodic cases as shown in Fig. 66, the outer 
margin of the foot is not raised as in the congenital form, for 
this reason ; that ordinarily, non-congenital valgus is the resull 
of a passive yielding of the strong tarsal ligaments in the soli; 
of the foot, and a feeble or overstretched condition of tlm 
muscles. There is no active muscular contraction ; the foot is 
therefore mechanically moulded into its flattened and distorted 
condition seen in Fig C3; but in the congenital form, 
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anterior part of the foot is drawn upwards and outwards, and 
the tuberosity of the os calcis is also generally elevated by 
active muscular contraction, which occasions the uplifting of 
the outer margin, as shown in Figs. 60 and 61. 

The natural convexity or prominence of the instep is diminished 
to an extent proportionate to the j3attening of the longitudinal 
and transverse arches. From the yielding and elongation of 
the deltoid ligament, the inner malleolus 
is more prominent than natural, and also 
nearer to the ground, owing to the flatten- 
ing of the arches of the foot as shown in 
Fig. 63; both these facts are so apparent 
that it is commonly said of a child with 
flat-foot, "it walks on the inner ankle." 
Two bony prominences^ with a depression 
between them, are seen a little below 
and in front of the inner malleolus ; one 
formed by the inner portion of the head 
of the astragalus, left exposed by the 
altered position of the navicular bone ; 
and the other by the tuberosity of the na- 
vicular bone. The former is most conspicuous in children, 
who when afi'ected with this deformity, are often said by their 
parents to have two ankle bones, or supposed to be double 
jointed. 

As a consequence of the sinking in of the longitudinal arch, 
the foot is not only generally flattened, but somewhat elongated, 
and more or less everted ; the eversion being most conspi- 
cuous when the foot is used in progression. The reason of the 
loss of elasticity in walking, particularly noticable in the flat- 
footed individual, is that during progression the weight is 
thrown on the inner margin of the foot, which being already 
depressed and the foot everted, the ankle joint is called but 
little into play ; therefore flexion and extension of the foot 
from the ankle joint are very imperfectly performed. 

In a later stage, the external appearance of the deformity is 
much increased from the additional changes which gradually 



Non-congenilat talipet 
valgutt orflai-foott slight 
case in youth. 



310 



EXTEKNAL CHARACTERS OF 



supervene, iu proportion as the ankle joint is thrown out ( 
use, when the Btriictural ahortening of the muflcleB of the calf 
ensues. The muscles slowly adapt themselves to their required 
length, and then contraction of the tendo Achillia takes place, 
forming an additional and most important complication, prodtu 
ing elevation of the os calcis, with a corresponding depressioi 
of its anterior extremity, together with the head of the asti 
trahiB— HL'o Fig. G4. 




As the anterior part of the foot, in this late etage of t 
deformity, becomes more everted and forced upwards 
long continued progression, it is rigidly held in this posi- 
tion by the contraction or adapted shortening of the anterior 
and outer muscles. The result is, that the natural arch of the 
foot is really reversed, the foot being bent upon ItHelf, as it 
were, from the transverse tarsal joint, iu a l»oat or canoe-shaped 
form. But we only meet with this extreme degree of distortion 
in very severe long standing cases. 

Special ej'ects of this deformity. Of all tlie deformities ( 
the foot, talipes valgus is undoubtedly the most painful, anj 
seriously inconvenient. 'Wlien even of moderate severity, i 
frequently deprives the sufferer of the power of walking root 
than a short distance, or of standing for any length of tiin 
and ihorcfore incapacitates him fur many of the ordinary dulie( 
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and occupations of life. Severe Bymptoms, althougli g 
lire not necessarily, associated with flat-foot in its early stage ; 
and it is true tliat we Bometiines see this deformity in a rather 
severe degree unaccompanied Ly auy marked symptoms, and 
certaiiily without pain. Boys thus affected ore sometimes 
enabled to take a great deal of exercise, although they walk 
and run awkwardly, which is alone sufficient to draw attention 
to the defect. 

If, however, patients escape the more serious Inconveniences 
in the early stage of flat-foot, they most certainly sufl'er at a 
later period. One such case, under my care at the hospital some 
time ago, was a man nearly forty years of age, who had a very 
severe degree of valgus in both feet ; he had nevertheless 
earned his living as a porter for many years, carrying heavy 
weights, but at last the pain in his feet became so severe and 
so constant, that he was quite incapacitated from following his 
occupation, and told me he was driven to the workhouse. His 
case was one beyond cure, although a long continued treat- 
ment in the hospital would have improved his condition. He 
could not obtain admission, however, and I lost sight of thfi 
case. As a general rule, severe symptoms follow this defonnity 
at a much earlier period, and treatment is had recourse to, while 
the case is capable of being cured. 

As will be seen by the tables given in the last chapter, con- 
genital valgus more frequently affects oue, than both feet ; but 
uou-congenital valgus more frequently affects both feet, and 
as it is commonly either produced, or imdergoee serious increase, 
between the ages of 14 and 20, and occurs much more fre- 
quently in boys than girls, the effects are consequently more 
serious. 

MoHBm Anatomy and Etiology. The morbid anatomy of 
non-congenital talipes valgus, so much resembles that of the 
congenital form, as regards the relative position of the boues, 
and the mechanical condition of the foot, that it is needless 
to do more than refer to the description of this deformity 
given in the last chapter. It is, however, especially necessary 
to recognise the importance of the transverse tarsal joint as the 
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grecit centre of motion in the production of flat-foot, and 1 
bear in mind tlie influence of contraction of tlie tendo Achtllifl 
in aggravating the deformity. 

But what constitutes the essential difference lictween the twcvl 
deformities is, that the non-congenital form, in most cases,! 
primarily and essentially depends upon a yielding of lh»M 
ligaments which connect the tarsal bones on the plantar aspects 
and nor mally maintain the longitudinal and transverse archei 
of the foot ; whilst in congenital valgus, the yielding of tl«^ 
plantar ligaments is but a secondary phenomenon, its chief 
characteristic being the turning upwards and outwards of tl« 
anterior part of the foot, by the active contraction of theJ 
muscles. 

Muscular debility generally, but not invariably, exists in theJ 
early stage of non-congenital valgus ; but the muscular con-. I 
traction which comes on at a late period, and gives to the footn 
much of its rigidity in the deformed position — necessitating f 
the division of tendons — is a secondary phenomenon, andJ 
depends upon adapted shortening of the muscles. 

It would be impossible to give a complete descriptioi 
once applicable to all the conditions under which non-congenital I 
valgus occurs. This deformity is seen under a variety of cii>»l 
cumstances and depends upon very diS'erent causes, so that thai 
anatomical conditions of the muscles, ligaments, and other 4 
soft tissues Biu'rounding the joint vary, according to the causetta 
producing the deformity. 

We propose, therefore, not to discuss the morbid ana-J 
tomy and etiology separately, as we have done in descritKj 
ing the other deformities ; but, grouping all the cases I 
of non-congenital valgus, according to the causes producing I 
the deformity, to mention the anatomical peculiarities ofeacli| 
class. 

Carrying out this arrangement, we shall find that all tbs^ 
cases of non-congenitaf valgus may be included within six 
classes, as follow. 

Ist. Valgus depending upon ligamentons and luuscnlor dte 
bility. 
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2nd. Rachitic valgus. 

3rd. Paralytic valgus. 

4th. Spasmodic valgus. 

5th. Traumatic valgus. 

6th. Valgus consequent upon disease of the ankle joint, or 
surrounding tissues. 

Cldsa 1. Valgus dependiiig upon ligamentous and muscular 
debility. Non-congenital valgus occurs at diflFerent periods of 
life, most frequently in childhood and youth, but it is of un- 
common occurrence in young adults. 

In children. We frequently see the feet of children turn out- 
wards, and the arch become depressed from the superincum- 
bent weight, and a few months later knock-knee becomes de- 
veloped. This condition, when slight, is generally recoverable 
without artificial assistance, but in most cases mechanical sup- 
port to the-feet is required ; if neglected however in the case of a 
child with feeble constitution, it may lay the foundation of con- 
ftrmed valgus. 

In boys and girls. When growth is rapid, flat-foot frequently 
becomes developed between the ages of fourteen and eighteen, 
in those of delicate constitution and lax fibre. In girls, the 
constitutional causes, above mentioned, more frequently predomi- 
nate ; but in boys, circumstances arising from their occupa- 
tions which, in the working classes, frequently compel them to 
stand from twelve to fourteen hours daily, and in addition 
oblige them to carry heavy weights, act even more powerfully 
than the constitutional causes. 

Boys incapable of following their ordinary occupations in 
consequence of this deformity, apply every week at the Ortho- 
paedic Hospitals for relief; the boys exhibiting, in some in- 
stances, no indications of muscular or general debility, but 
when questioned they are found to have been flat-footed from 
childhood, and remaining in this condition, have under- 
taken an occupation such as that of errand boy, waiter at a 
coffee house, carrying out goods, &c. From the long standing 
required in these and other occupations, the feet had become 
rapidly worse and painful, so that they have been compelled to 
quit their situations. 
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Tliia deformity is by no lueans confined to tlie worl 
classes, but is frequently mot with among school boys, junior 
clerks, and cadets ; in the latter class the drilling, marching, 
iiiid carrying of guns, evidently tend to produce the deformity, 
or more frequently to increase it, when it already exists in a ■ 
slight degree. | 

Jh adultt. Flat-font becomes a persistent deformity in adults, 
when tbey have suffered from it early in life, but the deformity 
being slight, and experiencing no incouvenieuce such as result 
from the occupations we have described, no attention has been 
directed to the condition of the feet. Flat-footed men, however, 
frequently become disabled, and many policemen are annually 
discharged from the force in consequence of being incapacitated 
for the duties by flatrfoot; and soldiers are frequently obliged 
to leave the service from this cause, although great care is 
generally taken not to enlist them in this condition. Again, 
waiters at taverns almost proverbially become flat-footed, and I 
dancers frequently exhibit this condition, but suffer less in coiP- 1 
sequence of tlieir great muscular strength, in some degree com- I 
pensating for the weakness of the feet. 

67(188 2. Rachitic Vatgua. At the time of its productioivl 
rachitic valgus ia essentially similar to the form just described T 
as depending upon ligamentous and muscular debility, but h 
consequence of alterations occurring in the form of the bones, I 
becomes of a more severe and intractable nature. It ie always I 
associated with rachitic curvature of the long bones, especially I 
with the sharp, flattened, anterior curvature of the tibia and f 
fibula in their lower and middle thirds. Rickets being an aflTeo 
tion peculiar to childhood, rachitic valgus can only take place 
at this period of life, and like the other defonnities of rickets, 
remains as a persistent condition, after the spontaneotia cart J 
of the disease, and solidification of the bones. 

This is the only variety of non-congenital valgus, in which ^ 
bones become materially altered in form ; and the readinet 
with which the softened bones mould themselves to the distorted 
position of the foot, materially adds to the intractable nature 
of this deformity, as may be seen by oxiuuining the i 
rachitic skeletons in museums. 
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Class 3. Paralytic Valgus. One of the leading characteristics 
of that peculiar and obscure form of paralysis, which occurs 
only in childhood — infantile paralysis — and furnishes so large 
a proportion of all the non-congenital deformities of the foot, 
is the frequency with which single muscles, and groups of as- 
sociated muscles, become suddenly paralysed. The anterior 
tibial is sometimes the only muscle thus paralysed, which ex- 
plains the fact that in those cases the foot becomes everted, and 
valgus is produced. 

Occasionally, although rarely, the tibialis posticus muscle is 
paralysed simultaneously with the anterior tibial muscle, and 
in such cases valgus is more quickly produced, and the de- 
formity is exhibited in a more severe form as shown in Fig. 65. 

As matter of experience, it is found that paralytic valgus 
frequently coexists with paralytic equino-varns of the opposite 
foot, and this combination existed in 
the case of Miss M. M. R., (see Ap- no 65. 

pendix, Case V). In these cases of 
paraljtic valgUB, the foot presents a 
very lifeless appearance, constnistiug 
strongly with the cases of spasmodic 
valgus, represented in Fig. 66. 

Sometimes the mnacles of the calf, 
as well as the tibialis anticus and 
posticus muscles are also paralysed, 
the extensor longus and peronei not 
being involved in such cases, the tu- 
berosity of the 08 Calcis falls down f Mu'We tn(j«ii;^ h™™ oue m 

and calcaneo-valgiia is produced, a 
most intractable deformity. 

Class 4. Spasmodic Valgus. This form of non-congenital 
valgus occurs the most rarely, but is occasionally met with in 
the class of cases which have already been described as 
" deformities with rigid muscles," an important sub-division 
of the non-congenital spasmodic and paralytic deformities, 
generally consequent upon fits or convulsions during teething. 
We may mention that spasmodic affections generally produce 
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MTien this deformity is seeu in adults, the spasmodic affec- 
tion having existed from infancy, the distortion of the foot in 
the position of talipes valgus assumes a degree of severity only 
met with in this class of cases. All the muscles are tense and 
rigid, and the foot inflexible; the arch of the foot is completely 
reversed, ao that its convexity is directed downwards, and the 
outer margin is drawn upwards, by the contraction of the 
extensor and peronei muscles, the tendons of which are tenso 
and prominent, as represented iu Fig. 66. For details of this 
case, see Appendix, Case II. 

Class 5. Traumatic Valgus. Injuries involving the ankle 
joint, and the lower extremities of the tibia and fibula, such as 
fractures of these bones, or fractures and dislocation combined, 
frequently give rise to a persistent evereion of the foot. Iu 
one instance I have seen it in its worst form, after unreduced 
dislocation inwards, with fracture of the fibula. 

In these cases, eversion of the foot from the ankle joint is 
first produced, a condition which differs from that described as 
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enaential to valgus, in which we recognise tlit; transverse tarsal 
joint as the principal centre of motion. However, in these 
traumatic eversions of the foot, the arch gradually gives way 
in consequence of the weight of the hotly being thrown upon 
the inner border of the foot, and a true valgus is produced, in 
consequence of which, the patient, even some years after the 
accident, is unable to walk more than a short distance. 

Talipes valgus is frequently uupposed by the patient, in con- 
sequence of the pain suffered, to be produced by a sprain or 
slight accident, and I have frequently known surgeons, misled 
by these misrepresentalions, treat the case as one of injury. Tho 
pain suiTered by the patients, however, generally referred by 
them to a particular spot corresponding to the navicular bone 
where I have sometimes seen blisters applied, really depends 
upon the stretching of the ligaments during the increase of the 
deformity, and will certainly be removed by properly applietl 
mechanical support 

Class 6. Valgus conseqti^nt upon disease of the ankle joint, 
or surrounding tissues. Chronic inflammatory affections of the 
ankle joint, strumous abscesses in the neigh bourhood^, of the 
joint, periostitis, caries or necrosis of the fibula, &c., frequently 
give rise, directly or indirectly, to persistent everslon of tho 
foot, which subsequently becomes flattened in the form of valgus. 

Valgus is occasionally seen at the commencement of 
chronic inflammatory mischief in the neighbourhood of 
the ankle joint, and here the diagnostic powers of the 
surgeon will be required to distinguish between the rcBiilt 
of weakness and the commencement of a serious affection, 
which may terminate in the total destruction of the ankle joint 
and necessitate other more serious surgical treatTnent. 

Numerical Importanoe. Next to talipes equinus, which 
constitjites nearly half of all the non-congenital cases of talipes, 
non-congenital valgus is the most frequent deformity of the 
foot. In tho table previously given in Chapter VI, page 89, out of 
999 cases of non-congeuitttl deformities of the foot, 181 are 
recorded as cases of talipes valgus, in more than half of which 
both feet were affected. 
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Coexistence op Talipes Valods with other Deforsuties. 
When talipes valgus ariaea from debility, in children and in 
youth, it fref|uently coexists with knock-knees, n condition 
which materially tends to increase the deformity of the foot. 

When valgus ia produced by rickets, it always coexists with 
some of the deformities of the long bones, pelvis, cranium, &c, 
which characterise this morbid condition of the osseous eystem. 

In cases of paralytic origin, when both legs are affecteil 
with paralyaia, it seldoro happens that the deformity is of the 
same kind in both feet, and it seems pretty constantly to occur, 
that the left foot is affected with valgus, and the right with 
equiuo-varns. It is a siugidar fact, that paralytic equinna 
occurs much more frequently in the right than the left foot, 
more than in the proportion of two to one, and from the same 
cause, no doubt, paralytic equino-varua predominates in the 
right foot- 
Spasmodic valgus, the rarest form, generally coexists witli 
other spasmodic contractions of the knee and hip jointa. 

pROONosis. We need hardly observe that as non-congenital 
valgus arises from so many causes as to admit of arrangement 
into six different classes, the prognosis will vary very much 
according to the cause producing the deformity, the severiQ' of 
the case, and the age of the patient. 

The prognoaia will be favorable in all cases arising from 
debUlty, whatever may be the age of the patient. In these 
cases, which essentially depend upon relaxation and elongation 
of the ligaments, the deformity may be comijletcly removed 
by perseverance in a proper course of treatment. 

In rachitic cases, the deformity being associated with the 
general defect in the oaseoua system, and always with more or 
less curvature of the long bones, and frequently with knock- 
knees, the prognosis will be much less favorable. 

In paralytic canes; in conaequeuce of the paralytic condi- 
tion of the muscles, the prognosis must necessarily be un- 
favorable; but in infauliic paralysis, this condition always 
undergoes improvement, and sometimes spontaneous cure, 
BO that the prognosis will vary according to the extent of 
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the paralysis, the length of time it has existed, and other cir- 
cumstances of the case; but the prognosis must be very 
guarded as to the complete recovery of muscular power. The 
utmost that can be promised is, restoration of the form of the 
foot, which can easily be accomplished, and some mechanical 
compensation for the loss of power. This is, however, a great 
gain to the patient, and often enables him to walk with ease 
and security. 

In spasmodic cases^ relief and improvement can only be 
promised, in consequence of all the muscles of the leg being 
affected, and more or less in a rigid spasmodic condition. 

In traumatic valgus^ and in cases where this deformity is the 
consequence of disease of the ankle joint, or neighbouring 
structures, the prognosis must necessarily^ be unfavorable ; 
but considerable comfort and relief, with improvement of form 
in most cases, may be obtained by dividing the tendons, and 
the use of mechanical support. 

Treatment. In the different forms of non-congenital valgus 
now described, the treatment will necessarily vary ; but essen- 
tially it will consist of the mechanical, operative, and physio- 
logical means, either separately or in combination, which have 
already been described as necessary to the cure of the con- 
genital form of valgus. 

The principles, and in most respects the details, of the treat- 
ment are essentially similar in both the congenital and non- 
congenital forms of valgus. It will not be necessary for me, 
therefore, to do more than advert to the special points of treat- 
ment adapted to the different classes in which I have arranged 
the non-congenital cases of valgus. I have already adverted 
to the various forms of mechanical apparatus employed in the 
treatment of congenital valgus, as well as the tendons requi- 
ring division, the mode of performing these operations, and the 
after-treatment required, to promote the physiological perfec- 
tion of the limb. 

CUl88 1. Cases depending upon muscular and ligamentous 
debility, occur frequently in children, from two to five years of 
age, and in youth from fourteen to eighteen years of age. In 
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(iolicate L-hiklren of lax fibre, the.eversion of the font may readily 
be controlled by a peculiar form of boot, called a valgus boot, A 
convex pad, made of vulcanized india-rubber, is placed inside 
tbe boot, in the aonnal sitiiatioD of the arch of the foot, whicii 
it is intended to support, or remodel. The pad must not bft 
too large, but should extend half way acroBs the sole of tha 
foot, and rise on the inner aide, to support tbe navicular bone. 

The heel of the boot should be raised on the inner side about 
a quarter of an inch, so as to twist the foot inwards, and throw 
the weight on the outer, rather than the inner side of the foot. 
This is beat accomplished by the addition of a separate piece of 
leather, which can be renewed as fast as it wears out, abont 
once in three or four weeks ; it is also advisable to extend the 
heel further forwards on tbe inner side, and make its anterior 
aiirface oblique instead of transverse. The valgna lioot will 
probably be required to be woni for about two years. No 
steel supports arc required in these cases, nor is there any 
muscular contraction to call for tenotomy. 

In youth, the same treatment may be adopted, provided the 
case be seen at the commencement of the defonnity, and it 
will generally bo found sufficient not only to prevent increase , 
of the deformity, but to restore the form of the foot. Horse 
exercise should be ordered, and every means taken to improve > 
the health by appropriate tonics, country and sea air, Ac, bat 
the walking exercise must be diminished, and frequent 
enforced. 

In nevere caMn, and especially in boys, but previous to 
stage of rigid defonnity with contraction of muscles, it 
necessary to add a steel support attached to tbe outer side ofj 
the boot, and carried up to the calf of the leg, where it is 
connected with a semicircular steel plate, and a strap which 
encircles the leg. A free joint should correspond to the ankle 
joint, and a leather strap attached to the inner side of the^ 
boot, should pass across the ankle joint, and buckle outside thdf 
st^el support. 

These cases are generally accompanied with a sense 
weakness, or aching after exercise, and frequently with pain; 
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Iiut occasionally there are no aymptoma, and attention is only 
■directed to the foot by an awkwardness in the gait. Although 
the arch of the foot is flattened, the foot can be fully extended, 
and no muscular contraction existe. 

In the nw»t severe cases of this deformity, viz., those in 
'which the arch of the foot is more completely flattened, and 
oxtension of the foot cannot be performed to the natural degree, 
BiUBCular contraction will be found to have taken place. In 
these cases, the tendons of the" extensor longus and peronei 
muscles, will appear more or less prominent and tense, when the 
extension of the foot is attempted by manipulation. 

Boys engaged in occupations which oblige them to stand 
£)urteeu or fifteen hoiu-a a day, frequently present themselves 
^hospitals, aud apply for relief when the period of Buffering has 
commenced, and the pain obliges them to leave their occupations. 

There are two ways of treating 
Buch cases, viz., either by mechanical 'ro' 67. 

means alone, or by tenotomy and me- 
chanical means combined. If mecha^ 
nical treatment alone be decided upon, 
it will certainly occupy three months 
or more, during which time the patient 
must not be allowed to walk except 
with the aid of crutches. Instead of 
the ordinary Scarpa's shoe the ap- 
paratus represented in Fig fi7 or Fig. 
68, may bo employed. The simplest 
apparatus, and that best adapted to the 
in which the rigidity of themus- 
'inilar and ligamentous contraction is of 
'inoderate severity is that represented in 
yig. 67. In this apparatus the evcrsion 
of the foot is controlled by the side 
spring (b) attached to the Scarpa's shoe, 
and adapted to the inner side of the leg ; 
the effect of this spring, when the in- 
Tument is applied to the leg, is to 
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give tlio Role-pliitc (c) an obliiine direction iiiwurda ; i 
the valgiia pad (d) attached to the inner side of the ROle-plate, 
uplifts tlie ari'h of the foot. At the same time, the toe-stnip 
(f) attached to a rectaugiilar steel bar on tho inner side 
of the Bole-plate, has the effect of drawing tlie foot inwards ; 
so that the whole foot, when in the apparatus, is inverted and 4 
arched over the valgiia-paiL The contraction of the tendoJ 
Achillig, if slight, may bo overcome by flexing the Scarpakd 
shoe from the cog-wheel placed opposite the ankle joint, f 
moving in the direction of flexion and extension. 

If the tendo Acbillis should be foimd to require divisico^fl 
this apparatus would act just as an ordinary Scarpa's shoftl 
applied to a case of talipes equinus, the single cog-wheel more^fl 
iiieut fifing all that is required. 

In the more severe cases accoi 
'""* ' panied with an extreme degree 

muscular and ligamentous rigidity, the 
simple side-spring apparatus last des- 
cribed, will not he found sufficient to _ 
control the eversion of the foot, and \ 
therefori' prefer the somewhat more com 
plicated apparatus represented in Fig. 6 
In this aj>paratus, the leg is plac 
in a trough (a), which does not rise I 
high on the inner as the outer side of t[|< 
leg, and the trough is connected with tl 
heel piece of the shoe (bj by a shoi 
vertical steel bar, in which a cog-wheel ' 
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placed corresponding to the ankle 
joint and ou the outer side. This cog- 
wheel moves only in the direction of 
flexion and extension, and is intended' 
to control the equinus portion of the 
deformity, either after division of tha 
tendo Achillis, or when mechanical treat- 
ment alone is adopted. 

The eolo-plate is divided transveraely 
at a part curresponding to the transverse 
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pia. 69. 



tarsal joint in the foot, which is the principal mechanical 
centre fof motion from which the valgus portion of the 
deformity takes place ; and the anterior two-thirds of the 
sole plate (c) is made to move, so that its inner or outer edge, 
may be uplifted, or depressed, by a cog-wheel placed under- 
neath the centre of the transverse joint in the sole-plate. The 
valgus-pad (d) is attached to the inner side of the movable 
anterior portion of the sole-plate, and can be uplifted by the 
cog-wheel at the same time that the outer margin of the foot is 
depressed, and the anterior portion of the foot drawn inwards 
by the toe-strap (e) attached to a rectangular steel bar on the 
inner side of the sole-plate. 

By this apparatus, I believe we are able to exert the greatest 
mechanical power over the most severe cases of valgus occa- 
sionally met with, and that this power is exerted in directions 
corresponding with the mechanical and anatomical conditions 
of the deformity. 

In some cases in which it is thought 
advisable to divide the treatment into two 
stages,' the object of the first stage being 
simply to overcome the eversion of the foot ; 
and the object of the second stage to over- 
come the equinus portion of the defor- 
mity, we find that the first stage can be 
accomplished by a very simple form of 
splint, with a steel spring and valgus-pad 
represented in Fig. 69. 

A straight, metal splint (a) arched trans- 
versely and softly padded is applied along the 
inner side of the leg to which it is attached 
by straps ; and close to its lower extremity, 
a little below the ankle joint, a curved 
steel spring is attached to the splint, by a 
free joint. A valgus-pad (b) is connected 
with the steel spring, and applied to the 
inner margin of the foot, so as to uplift the 
arch. Over this pad the foot is drawn 

Y 




Valgu9 tplint tcUh tide- 
tpring and pad attached. 

a. Metal spring applied to 
inner aide of leg. b. valgtu- 
pad attached to steel spring 
connected with metal sjdint 
and applied to inner mar- 
gin of foot, to uplift the 
arch. e. Toe-atrap attached 
to extremity of steel spring. 



inwarL* hr a t :^?-*trAp f^) ci>iinecteii with the extremity of 
the aZft^l "iprlnj:. smd »}metfmet§ a bandage may be applied 
n>nn«i die t'^^c and spring. 

TliL? appaxacns may aL?o be applied m some cases in which 
thp^re w n«} o^ntrairtion of the ti^do Achillis^ and will be foond 
effeirtiiiil in oi^ntn.^lling the eversicHi of the foot. 

The a»iv intaire of tenotome in the serere cases of valffus 
above de^*ril>.^i Ls^ that it materially shortens the period of 
treamii?nt, and I believe witht>at exerting any injurious influ- 
en«*e on the mascular power or ultimate strength of the limb- 
If nrt*«>rt be had to tenotomy, it will be necessary to diride the 
tend<>ni of the exten>«^r lon^.-* and peronei muscles, as in con- 
genital valgus; and the ten«lo Achillis will also generally 
re»|nire division. I am not, however, an advocate for operative 
treatment in these cases of non-congenital valgus, occurring in 
young people during growth, as experience has tended the 
more to convince me that these cases, even when severe, yield 
to a well conducted mechanical treatment and that there is 
no fear of relapse of the deformity. Tenotomy may be had 
recourse to, either in consequence of the unusual severity of the 
case accompanied with rigid muscular contraction, or when a 
diminution of the time occupied by the treatment be an object 
of importance. 

TTie after-treatment in these cases will consist in the con- 
tinued use, for about two years, of the valgus boot above des- 
cribed, the use of the Scarpa's shoe being also continued at 
night, till the arch of the foot has not only been completely 
restored, but has acquired a fair amount of strength; 
the employment of frictions, diminished walking exercise 
or long standing, and measures to improve the general 
health. 

In adults. We have already described the circumstances 
under which flat-foot is met \iith in adults. The deformity may 
be either slight or severe, and the foot will vary in form from 
the simple flattening and falling of the arch, to the boat-shaped 
form previously described, in which the arch of the foot is 
reversed, the anterior part of the foot being drawn upwards and 
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outwards, and the heel also raised by contraction of the tendo 
Achillis. When the deformity is slight, mechanical treatment, 
consisting of the valgus boot with steel supports, is generally 
sufficient. But it is at this period of life wo meet with the 
most severe and rigid cases of deformity, old neglected 
cases, especially in hospital practice. The deformity has pro- 
bably existed from boyhood, but without producing pain or 
material inconvenience, which it sometimes although rarely does. 
Sooner or later, however, pain and inability to follow his usual 
occupation induces the man to apply for relief. 

In these severe forms of valgus met with in adults, tenotomy 
is indispensable, and several contracted tendons will require 
division. The treatment must be divided into two stages 
as above described, and the apparatus represented in Fig. 
69 employed in the first stage. 

In all the other classes of valgus, the principles of treatment 
will be essentially similar, but some variations in detail will 
be required according to the precise conditions of the muscles, 
ligaments and other structures involved in the production of the 
deformity. 

Class 2. In rachitic valgus it is seldom necessary to divide any 
tendons, mechanical support alone affording all the relief of 
which these cases are susceptible. 

Class 3. In paralytic valgus the tendo Achillis frequently 
requires division when the deformity is of long standing, be- 
cause the foot cannot be flexed beyond the right angle ; but it 
is seldom necessary to divide the extensor or peronei tendons. 
Mechanical support will be necessary for some years, and will 
sometimes be required during the remainder of life in these 
cases. 

Class 4. In spasmodic valgus it may be necessary to divide 
all the anterior and outer tendons, and also the tendo Achillis, 
when the deformity is severe and of long standing. I found it 
necessary to divide all these tendons in the case of adult talipes 
valgus with contraction of the knee joints of spasmodic origin, 
the details of which are related in the Appendix, Case III. In this 
case both feet and both knees were similarly contracted, and I 
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divided in all twenty-two tendons. The deformity was completely 
removed, and tliis gentleman remains at the present time with- 
out any disposition to a return of the deformity, and is in a 
much improved condition. He will never again require to use 
crutches which ho had used from childhood, but cannot well 
tlispenee with the assistance of two walking sticks, necessary 
rather for the purpose of aiding his balance in walking, than 
from any assistance of direct support. 

CUua 5. In traumMic valgus, i. e. afler fracture of the lower 
end of the tibia and fibula, and injuries involving the anklo 
joint or surrounding structures, and also in those cases iu- 
cluded in tlie next series, viz., 

Cltua 6. Cases corisequent upon dUetue of the antle joint or 
sun-oimdintf (issues, such as scrofulous abscesses connected or not 
connected with periostial or Irane disease, the probability of re- 
gaining motion will depend very much upon the condition of tbe 
ankle joint. In these cases, before determining to resort to teno- 
tomy, we must carefully consider the extent to which the joint 
has lieen implicated, and its structures destroyed, 

An unexpected amount of improvement sometimes 
follow divisiou of the tendo Achillis, either by itself or 
jointly with the extensor and peronei tendons, in many cases 
which the ankle joint has not been primarily involved, 
wlien motion at the ankle joint could scarcely bo detecl 
previous to the operation. \Vhen the ankle joint has 
primarily diseased, or has been materially involved 
tlie inflammatory mischief resulting either from accident 
disease, and a condition of anchylosis has become 
btishcd, all operative procedures will be countcr-indicati 
and mechanical support must be relied upon to afft 
assistance in walking. 

At'TER-TREATMEST. In all these classes of cases, the al 
treatment will be essentially the same as previously describM^ 
varying, however, according to the circumstances in individual 
cases. Mechanical support, special exercises, manipulations 
and frictions must be continued ; whilst in some cases of para^ 
lynis, especially in infuiLtik" pamlysit:, when indications 
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spontaneous improvement exist, galvanism should be applied. 
Careful attention to these means will effectually secure the 
patient against relapse of the deformity. 

We have now concluded our general account of the pathology 
and treatment of both the congenital and non-congenital forms 
of valgus. It remains only to say a few words on the com- 
pound varieties of talipes, in which a disposition towards 
valgus constitutes a prominent feature. These compound varie- 
ties pass under the name of 



TALIPES EQUINO-VALGUS, AND TALIPES CALCANEO-VALGUS. 

Talipes equino^algus is characterized by elevation, and 
calcane(M)algus by depression of the os calcis, coexisting with 
eversion of the anterior portion of the foot. In eguino-valgm 
eversion of the anterior part of the foot — the valgus portion of 
the deformity — is the predominant condition ; but in calcaneo 
valgus depression of the os calcis — the calcaneus portion of the 
deformity — is the predominant condition. Hence, when describ- 
ing in detail the external characters and morbid anatomy of the 
simple form of talipes, viz., valgus and calcaneus of which 
these compound varieties are but slight modifications, I have 
thought it desirable to make the few observations called for in 
the description of these compound varieties. 

In describing both the congenital and non-congenital forms 
of valgus, the influence of contraction of the tendo Achillis in 
modifying the external characters of valgus, and in materially 
adding to the complexity of this deformity as to its mechanical 
conditions, by altering the relative position of the bones, in 
severe cases, has been especially adverted to. 

In consequence of the frequency of contraction of the tendo 
Achillis in both the congenital and non-congenital forms of 
valgus, it would seem advisable in the nomenclature of defor- 
mities of the foot, either to do away with equino-valgus as a 
separate variety, or materially to add to its importance by 
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classifying under this term a large number of cases hitherto 
described as simple valgus. I am inclined to adopt the former 
course, and therefore generally speak of cases of talipes 
valgus, as existing with or without contraction of thetendo 
Achillis. 



CHAPTER XX. 

CONGENITAL AND NONCONGENITAL TALIPES CALCANEUS, 
CALCANEO- VARUS, AND CALCANEO-VALGUS, 
PATHOLOGY AND TREATMENT. 

Talipes calcaneus occurs both as a congenital and non-con- 
genital aflfection, and in these two forms it diflfers so essen- 
tially in its pathology and treatment, that a separate descrip- 
tion of the congenital and non-congenital forms of talipes 
calcaneus is absolutely necessary. 

External Characters. The depression of the os calcis is 
the only essential character of talipes calcaneus, whether con- 
genital as shown in Fig. 70 or non-congenital, as represented in 
Figs. 72 and 73, so that in the erect position and in walking, the 
heel is the portion of the foot which first comes into contact 
with the ground. In congenital cases this is always associated 
with elevation of the anterior portion of the foot, which is also 
generally a little everted and flexed upon the leg, so that the 
dorsal aspect is towards the anterior surface of the leg ; in 
severe cases, the foot is rigidly held in this position by con- 
traction of all the anterior muscles. The position of the foot is 
in fact nothing more than an extreme degree of flexion from 
the ankle joint, as shown in Fig. 70, a position which any 
healthy foot can be made to assume, more especially in infants, 
and therefore not involving any alteration in the relative posi- 
tion of the bones ; but the peculiarity in congenital cases, is 
that the foot is fixed in this position, with more or less rigidity 
by muscular contraction. As far, therefore, as the external 
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I'orm 13 couofrned, the deformity is precisely the reverse of 
no. 70, talipes equinus, which consista of an elevatiou 

of the OS calciB with depreasioii of the anterior 
portion of the foot— an extreme degree of 
extension of the foot. 

Morbid Anatom?. In congenital talipes cal- 
caneus the deviations are not material, either 
in the relative position or form of the boiies 
of the foot. The deformity is of the eimpleEt 
kind, the position of the foot being merclv 
an exaggerated degree of one of the natuml 
c-Hgimioii-upii movements, viz.: that of fiexion of the m- 
a^r^HT'iii ibe terfor part of the foot upon the leg, a move- 
Iwn' (if"Se utfr ment necessarily accompanied with deprea- 
f^t'^iBS^c^B Bionofthe os calcis. The ankle joint is the 
The fSotu'WoX centre of motion, and it is scarcely necessary 
!nv*rted,"u repA> to observe that it is alone from this articula- 
uo ID itoMB. ^j^^ jj^^j ^1^^ movements of flexion and ei- 
tension of the foot can take place. 
In congenital cases, the foot is not as a rule very rigidly held j 
in this flexed or calcaneus position ; and by a little manipula- 
tion it can be brought down, or extended to a right angle with I 
the leg. The natural degree of extension can generally be ob- I 
tJtined in a few months, by perseverance in manipulation and 1 
passive motion. This fact is sulficient to prove that in such I 
cases, neither the muscles nor ligaments have undergone that i 
change of structural shortening, or adapted .growth, which pro- 1 
duces the rigidity in qther congenital deformities, and which 1 
constitutes the obstacle to the restoration of the form of the I 
fiiot — an obstacle which can only be overcome, either by opera- J 
tivo or mechanicjil treatment. 

In some of the moat severe cases of congenital calcaneas of J 
rare occurrence, in which the foot is rigidly held in tlie deformed! 
position, there can be no doubt that the ligaments at the pos-f 
terior part of the ankle joint, and the posterior portions of tliO J 
lateral ligaments, are elongated, as I have found them on dift-J 
section in a ease of non-congeniltii CiiluuneuH of Inug standing; I 
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although from the nutrition of the tissue not being interfered 
with in congenital cases, it is not probable that this change 
would take place to the same extent. 

In these severe cases, also, the anterior muscles of the leg — 
the flexors of the foot — doubtless undergo structural shorten- 
ing, and their tendons are easily to be felt tense and prominent, 
as they pass over the ankle joint. 

Pathology. The origin of congenital talipes calcaneus as 
well as its mode of production, are not yet clearly understood. 
I have before adverted to the arguments for and against the 
different theories at present entertained, with respect to the 
etiology and mode of production of all the congenital deformi- 
ties of the foot, and expressed my opinion generally in favor 
of the dynamic theory, i. «., spasmodic muscular action, rather 
than the mechanical theory of position in utero. 

The dynamic theory I held more especially in reference to 
the ordinary form of congenital club-foot, viz. : talipes varus, 
but some doubt was expressed with respect to its application 
to congenital talipes calcaneus, and calcaneo-valgus, deformi- 
ties which -may probably be sometimes produced by malrposi" 
tion of the fostus^ and pressure in utero. 

Moreover, in addition to the arguments already stated which 
may favor such an opinion, we must be impressed with the 
fact that whilst in congenital varus, the direction in which 
the bones are displaced exactly corresponds with the direc- 
tion in which they would be drawn by the action of the 
strongest muscles ; the reverse is the case in congenital calca- 
neus, and in this deformity if the dynamic theory be main- 
tained, the weaker muscles on the anterior aspect of the leg 
must be supposed to overcome the stronger muscles of the calf 
and posterior tibial region. 

Position and pressure in utero may probably give rise to 
slight cases of calcaneus, with very little muscular rigidity ; 
but the severe cases, associated with other contractions, as of 
the rectus muscle when the legs are rigidly maintained in the 
extended position as shown in Fig. 71, &c., are probably of 
dynamic origin, and depend upon some abnormal condition of 
the nervous system. 
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I havu soraetinies thought, that in these cases, as in ^'aru8, 
the nervous affection may ho only of a temporary character' 
and that tlie deformity once produced, may be eubseqiiently 
maintained, and aggravated, by growth of the muscles and 
bones in the deformed position, the ftetal movement being 
iuadequate to the restoration of the contracted limbs to their 
natural position. This supposition would remove the difficulty 
that whilst there are strong reasons for believing in the dyni 
mic theory of the production of these deformities, there is cer- 
tainly no evidence of the existence of any abnormal condition 
of the nervous system at the period of birth. 

Complications of congenital talipes calcaneus. Coses of con- 
genital talipes calcaneus sometimes occur, associated with a. 
rigidity of the knee joiiUa in the extended position ; and the legs in 
their exteudcdand stiff condition are flexedupon the body from tha 
hip-joints, so that the feet are thrown over the shoulders. These 
cases are always hroech-presentations, and in alluding to them, 
Mr. Lonsdale observes, " I have seen four cases of congenital 
calcaneus, where it could be distinctly traced to position 
utero, they being breech-preseutatioiia with the legs extended 
upwards, the feet being doubled upwards and pressed against. 




the tibia in front. A curious point in these cases is, that there 
is always a difficulty in flexing the knees, although there is a 
degree of motion in the joints. The patella is obscnrely felt 
but I believe it always exists ; the muscles on the anterit 
part of the ankle joint are always more or less contracted, and 
sometimes to an extent to require division."* 

' LuDci't, SepUrmbor 1, 1856. 
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I assisted Mr. Lonsdale to make a post-mortem examina- 
tion of these cases. The mother of the child had had three 
children bom with the same deformity. The rectus muscle 
was found to be shortened, and the patella of very small size 
drawn up above the knee joint, so that it could be distinguished 
with diflSculty by external examination. The ligamentous 
structures of the knee joint, anteriorly and laterally, were so 
much shortened and adapted to the extended position of the 
joint, as to prevent flexion, even after division of the tendon of 
the rectus muscle. Two of these children died, but the survi- 
ving child gained a useful amount of flexion of the knee joints 
by long continued passive exercise, and its own eff'orts in walk- 
ing. This complication is a very serious one, but happily of 
rare occurrence. Division of the rectus tendon would doubtless 
facilitate the cure. It is uncertain whether contraction of the 
rectus muscle at an early period of uterine life produces the 
deformity, or whether position in utero is the cause ; although, 
looking at the series of contractions in these cases, involving 
both feet, both knees, and both hips, the probability is in 
favor of the deformity being produced by spasmodic muscular 
action. 

Numerical Importance. Talipes calcaneus is the rarest 
form of congenital club-foot. Of the 764 cases of congenital 
club-foot tabulated in Chapter XII, page ^201, only nine- 
teen were cases of talipes calcaneus, and were distributed as 
follows : — 

AflFecting the right foot only . . 3 
„ the left foot only . . 4 
„ both feet . . .12 

Both feet are much more frequently aflfected in cases of this 
deformity, than one foot, a condition which also obtains in 
congenital varus, but in a less proportion. 

Prognosis. Of all the deformities of the feet, whether con- 
genital or non-congenital, there is none in which a favorable 
prognosis may more confidently be given than in congenital 
talipes calcaneus. This form of club-foot, when congenital, is 
never seen except in infancy or early childhood ; nor do I find any 
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Orthopaedic authority who has witnessed it as a persistent i 
dition, ut a later period of life- 
Mr. Tampliu olmcrvce, " I have never yet met with this de- 
formity in the adult." The explanation of this fact seems to 
be, that the deformity, which is very rarely accompanied witli 
rigid contraction of tho muscles or ligaments, undergoes spon- 
taneoua cure, soon after the period of walking ; if indeed, it be 
not previously removed by manipulation and simple mechanical' 
means. 

The strong muscles of the calf of the leg, together with the 
other powerful muscles on the poet«rioraapect of the leg, which: 
act as estensore of the foot, are all in a healthy condition, and 
by their action tend to overcome tJie slight contraction of th* 
flexors. If the balance of muscular power be not restored iir 
tliia manner before the period of walking, the weight of the 
body still further assists the action of the extensor muscles, by 
pressing up the heel, aud keeping the foot at a right angle with 
the leg. 

When contrasted with talipes varus, the favorable action ' 
of the weight of the body, in restoring the natural position of 
the foot in congenital talipes calcaneus is worthy of attentioftT 
In the former case, talipes varus, the weight of the body 
increases the deformity to an extreme degree. 

Such being the ordinary and natural course of a case oiE 
congenital talipes calcaneus, although the prognosis mart, 
be proportionably favorable, yet some of the more severj 
forms of calcaneus would probably remain persistent unleM, 
recourse were had to tenotomy and appropriate mechanical 
treatment. 

Treatment. In ordinary cases of congenital talipes caiof 
neus, but little treatment is required. Frequent manipulatii 
and passive exercises, such as extending the foot, and rubbing 
over the anterior muscles of the leg, will be all that is necessaij 
in ordinary cases. With this should be combined the use 
a softly padded splint, applied in front of the leg and foofc 
A splint made of block-tin, which can be gradually straighten* 
as the foot improvi-s, is the best that can be employe-d. 
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In exceptional cases of greater severity, where the anterior 
muscles are much contracted, and the tendons tense and pro- 
minent over the ankle joint, recourse should be had to teno- 
tomy as a means of hastening the cure, and rendering it more 
certain and more perfect at an early period of life ; a principle 
which we must recognise in the treatment of all congenital 
deformities, with a view to the ultimate perfection of the limb, 
and development of the muscular structures. 

The tendons which require to be divided in the severe, and 
exceptional cases above mentioned, are the tibialis anticus, 
extensor proprius pollicis, extensor longus digitorum, and 
peroneus tertius. The division of all these tendons may be 
easily eflfected, by means of a simple puncture close to the inner 
border of the extensor longus digitorum tendons, where they 
pass over the ankle joint, and will be felt tense and prominent 
The smallest sharp-pointed tenotomy Jmife may be passed firbc 
outwards beneath the extensor and peroneus tertius tendons 
which may be divided towards the skin, as we divide all 
tendons ; and then being withdrawn and reintroduced, the knife 
may be passed inwards beneath the extensor pollicis and 
anterior tibial tendons, which may be divided in the same way. 
If sufficient care be taken to keep the point of the knife close 
to the tendons to be divided, there will be no fear of wounding 
the anterior tibial artery. A small pledgit of lint to be immedi- 
ately applied and retained in position by a strip of plaster, 
and the foot bandaged to a bent tin splint in front of the ankle 
joint. 

Mechanical Treatment. A well padded metal splint, which 
after the third day may be gradually straightened, till the com- 
plete extension of the foot be obtained, is the only mechanical 
treatment generally required. The extension should be at first 
very slowly conducted, and not be completed in less than three 
weeks, in order to insure the formation of a direct and well- 
formed connecting bond of new material, between the divided 
extremities of the tendons. 

After-treatment. The continued use of manipulations 
and passive motion, on which such reliance is placed during 
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the treatment of this deformity, will lie tlie only after-treatinent 1 
required. It will rarely he necessary to employ any mechanical i 
support or retentive apparatus ; but in some cases, after opera- 
tion, a light steel support may be attached to tlie boot used i 
walking. 

Relapsed C.\ses. After the treatment of congenital talipeal 
calcaneus there is no tendency to relapse. The causes which 1 
tend to produce relapse in other distortions of the foot are all | 
absent ; such as the complicated anatomical conditions of the 
deformity; the difficulty of insuring the accurate adjustment ' 
and efficiency of the retentive apparatus or mechsinical supports, J 
generally required to be worn a long time after the first treat- i 
ment ; and lastly the defective condition of certain muscles. J 
It has been already explained that the act of walking iteelf.l 
assists the cure of the case, and I have never in any instance J 
seen even a partial return of the deformity. 



NON-CONOEXITAL TALIPES CALCANEUS. 

We will now proceed to the pathology and treatment of the 
nnn-con genital form of talipes calcaneus, in which, for reasons 
previously given, we will include a description of the compound , 
\-arietie8 generally described ae calcaneo-varus, and calconetHfl 
valgus. 

There is an essential difference between the congenital antfl 
non-congenital form of this distortion. In non-congenital I 
calcaneus, the anatomical conditions are more complicated ; 
the great majority of cases, this affection is of paralytic OTigiii,i 
therefore the prognosis is essentially unfavorable, and the! 
treatment only palliative, although the foot may be improved I 
in form and usefulness. Altogether, the non-congenital c 
of calcaneus are as unsatisfactory in their results, as the con- 1 
genital cases are satisfactory. 

External Characters. Assuming the case to be one of I 
the ordinary kind, t. e. depending either upon paralysis of the.J 
muscles of the calf alone, or upon more extensive paralysis of J 
the muscles of the leg, the external characters are 
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Ist. Depression of the tuberosity of the os calcis, which, 
in a severe case, and the patient in the erect position, is the 
part of the foot which first comes in contact with the ground, 
as exhibited in Fig. 72, taken from a young woman who was 
under the care of my late colleague, Mr. Lonsdale ; both feet 
were similarly affected, so that she walked entirely upon her 

via. 72. 




Non-eungenital talipes ctUcuneua in the adult. 

Depretuon of oa calcis, with elevation of anterior portion of the foot which is somewhat everted, 
and at the same time the foot is flexed upon itself at the transverse tarsal joint. 

heels ; or rather the heels came first to the ground in progres- 
sion as shown in Fig. 73, and then the front part of the 
foot was brought to the ground giving her a very peculiar 
apperance in walking. 

2nd. The anterior portion of the foot is slightly raised, and 
more or less everted in an early stage ; and not, as in cases of 
congenital calcaneus flexed and drawn upwards, so as to 
approach the anterior surface of the leg. At a later period, the 
anterior portion of the foot falls down from the transverse 
tarsal joint, so that the foot presents the appearance of being 
bent upon itself in the direction of its length, and the sole of 
the foot becomes deeply arched as shown in Figs. 72 and 73. 

The leg is always much wasted in these cases, in consequence 

z 
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of the long siamUug paralysis, of which the (it-fomiity is tba.l 
result. The teodo Achillia instead of being t«use and prO^l 
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minent, as it generally is in other distortiona of the foot, can 
this deformity be scarcely felt ; it may, however, be recognised 
as a thin flat band closely in contact with tho posterior surface 
of the ankle joint, and this gives a peculiarity in the outline of 
the leg at its posterior surface well exhibited in Fig. 72. 

Morbid Anatomy. The bones in non-congenital ealcani 
deviate considerably in position, but are altered very slightljf i 
in form. In a severe case the os calcia becomes quit* vertical 
in its position, and the astragalus very oblique; so much so 
indeed, that the greater part of the trochlea of the astragali 
is extruded from the antde joint and projects posteriorly ; 
condition which I have witnessed on disaection in one of tht 
cases. As a necessary consequence of this obliquity of 
astragalus, the articular surface of the tibia rests partly on 
anterior portion of the trochlea, and partly upon the neck 
the astragalus. 

Another deviation of some importance takes place 
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relative position of the bones, conseqnent npon the foot becom- 
ing bent upon iteelf from the transverse tarsal joint, which in 
this deformity becomes almost as important a centre of motion 
as the ankle joint. The anterior portion of the foot, including 
all the bones in front of the transverse tarsal joint, is, in a 
severe case, depressed or bent downwards, so as to approximate 
more or less towards the os calcis in its vertical position, and pro- 
duce an abniptly arched, and shortened condition of the foot. 

Ligaments. I have found, on dissection, the deviations in 
the relative position of the bones, necessarily give rise to 
equally important changes in the ligaments connected with 
the ankle and transverse tarsal Joints. The ligamentous struc- 
tures at the posterior part of the ankle joint, and the posterior 
portions of the lateral ligaments, become much elongated and 
attenuated, this condition being in some degree dependent 
upon the defective state of the nntrition of the limb. The 
ligamentous structures in front of the ankle joint, become 
shortened by a process of adaptation during growth, and largely 
contribute to the persistence of the distortion when the 
deformity has been of some years duration. 

There is also a shortening of all the deep ligaments in the 
plantar aspect of the foot, and the interosseous bands of liga^ 
ment, in adaptation to the abrupt flexion of the foot from the 
transverse tarsal joint, above described. These ligaments and 
ligamentous hands are thick and strong, and offer the greatest 
resistance to the restoration of the form of the foot. 

The Plantar Faada will l>e found to be shortened in this 
deformity, or at least contracted to an extent corresponding to 
the general shortening of the foot, produced by the os calcis 
assuming a vertical, instead of a horizontal position, and by 
the anterior portion of the foot becoming depressed or bent 
^wnwards from the transverse tarsal joint. 

Muscles. According to the causes producing the deformity 
In cases of non-congenital talipes calcaneus, the condition of 
'the muscles will be found to vary. MTien this distortion arises 
'i&om paralysis, which it most frequently does, the muscles of 
and foot are fonnd to be wasted, and in a state 
z 2 
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ofatroplij. Tbealfof the leg Iwcomes extremL-ly altenimtetl, in 
canseqmnre of tbe complete aod pentistent paralytic coDdilion 
of the gftstHKuenuus sod soleas muscles. 

In «t$«s of loQg etanding, the uuscles of the calf, and eomc- 
tintes all ilie mDsrks of the kg, af« found to Im? in the most 
advuicMl su»e of ftUtr degeneration ; the muscular structurc 
hetaig oomploiely destroyed and replaced by fatty tissue, free oil 
gtobales, uid fibrous tissue, in proportions varjing in differtatf 
arasHes. Thi>i condilioo existed in a cat^e in whit'h the leg was 
«iDpatat«d liy Sir \MiUam Fergns&on, and I carefully examined 
■11 the ruiiscK-s microscttpically. The completely paralytic and 
nadess condition of the foot, which had also suffered much 
fraai exposnre to cold, and was a constant source of troul^ 
aii<l iucouveuicnce. iudoced thia patient to request am] 
talton. 

I'ftteU mut XfTTtit. In the vessels and nerves, there are 
deviations in din-ction of any eiirgical importance, as in 
more comfJicated distortion of varus ; but in adult rases these 
structures may be dimiuished in size and atrophied, as CruviJl- 
hier has described them in a case of adult non-congenital 
pamlytic varus, although this condition did not appear to exist 
in the specimen I dissected. 

lUaemblanet of non-congenital talipes calcaneus to the di«- ' 

tortion of the foot artifciall^ produced amongst the 

Chinese. 

In the Museum of the Boyal College of Surgeons, there is % 
series of eleven preparations,* made from four Chinese ladiol 
feet, illustrating the anatomical peculiarities of this remai 
able form of distortion, produced by artificial means, either tigU 
bandaging or some compressing force being applied in i 
life, and continued for a considerable time during growth, 
am not aware of the precise nature of the process adopted. 

These preparations are preserved in spirit, and in some 
sections thi; altered relations of the bones and articulations are 
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Hupects of ont! of theae feet, No. 884c, and the geiieral chelae- 
H'ters of the distortion will bo seen to approach in many respects 
H to those described, as exiatiug in the severe adult cases of non- 
congenital talipea calcaneus of i>aralytic origin. The tuberosity 
of the OS calcis has been so far depressed, that it points directly 
downwards, and the body of this bone has a vertical direction, 
corresponding to the axis of the leg. In Fig. 75 the teutto 
Achillis ia aeen lying flatly against the posterior ospect of tlie 
ankle joint, and then continued directly downwards to the 
tuberosity of the os calcis. 

The anterior portion of the foot ia bent downwards from the 
h transverse tarsal joint, so that the foot is folded upon itself in 
Kthe direction of its length, the ankle joint and the transverse 
rsal joint being the two principal centres of motion. The 
ages of the four outer toes are bent inwarda in a claw-like 
er, and turaed laterally towards the median Hue of the 
pK>Ie of the foot ; and the corresponding metsitarsal bonea 
B compressed laterally. The phalanges of the great toe alone 
lain extended, and give a pointed fonn to the compressed 
md distorted foot. Thia ia well exhibited in Fig. 74, and also 
ijdi Fig. 76, taken from the caat of a Chinese lady's foot in the 
Uuseum of University College, No. 455(9. There is also in this 
iseum the left foot and part of the leg of a Chinese lady, pre- 
rvcd in a dried condition with the skin remaining ou. 







•■ ttr otter tpeamtam rAati tOi, *ii., n RpRsentiiig Uw 
i rt ei MiU af tke « cdotM iIk anw lenl with tbe iMt, 
vUbt tfe leg ii a Aft cntt fu Mt i aa ; whereas in the dmrings 
ahon ^TCD, ■ad ta >n tk i p ecimeiw 1 hare examined, the 
UAentitf vX die as cskis i* » mnA abore tiie lefel of tbe 
toe*, that h woold be nececaaiy far the indiThlDal to vesr a 
boot Tith tbe bed raiseil from one lo two incbes, aikd I 
beliere the boots vom by these ladies alwavs bare tbe bed 
niaed to this extmt. 

Tbe small modd boots of Cbineee mannfturtare, existing in 
eeTeral mosemns — one in tbe Oc>Ilege of Surgeons and one in St. 
Thomas', — all exhibit the raised heel, and tbe internal stufafi 
sloping down vards from tbe b«el to the toe. As these, howen 
might not be tmstworthy, 1 cndearoored to obtain an e: 
tion of the foot of the Chinese ladv, the wife of the Cbinet 
Giant Chang now exhibiting in London, but failt^ in doing i 
from the determination of the giant and his iady to " ba^ 
iK'tliing to ilo wiih the Joclors ." She, however, exiiibited b 
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feet to the public, concealing the instep and ankle by a tightly 
fitting trouser. The boot, also exhibited, measured four inches 
and a half in length, and the heel was raised an inch, the inner 
surface sloping from the heel to the toe. The gentleman who 
conducted the exhibition, Mr. G. A. Cooper, informed me that 
the boot exhibited was similar to the one she wore. 

This point is of some interest, in reference to the resemblance 
of the Chinese distortion, to the non-congenital form of talipes 
calcaneus. The explanation of the Chinese lady requiring a 
raised heel appears to be, that as the foot is bent upon itself, 
principally from the ankle, and the transverse tarsal joints, 
the anterior portion of the foot must necessarily be much 
longer than the posterior portion ; and being bent down- 
wards at a much sharper angle than ever occurs in the ordi- 
nary form of talipes calcaneus, the toes are depressed much 
below the level of the heel, so that although the os calcis is 
similarly depressed, it is still necessary in the Chinese defor- 
mity for the individual to wear a high-heeled boot. Whereas 
in non-congenital talipes calcaneus, the tuberosity of the os 
calcis is so much below the level of the toes and the anterior 
part of the foot, that it always comes first in contact with the 
ground, although in progression it is quickly followed by the 
anterior part of the foot, so that really the heels and the toes 
rest simultaneously on the level surface of the ground, the foot 
retaining its arched form. 

Dr. Little expresses a confident opinion that the condition 
exhibited in the Chinese deformity might be remedied in a few 
weeks, even after thirty or forty years duration ; but I should 
hesitate to concur in this opinion, believing that from the early 
period at which the bandaging process is commenced, several 
of the tarsal bones, more especially the astragalus, become 
much distorted and irremediably altered in form at the period 
when ossification is complete. 

Moreover, I believe that the general adaptation of all the 
ligaments of the foot and of the tibio-tarsal articulation, would 
present an insunnountable obstacle to the restoration of the 
form of the foot in this severe grade of distortion, at least at 
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the adult period of life. If the distortion, however, could 
moved, the aliseuce of paralysis, upon whieh Dr. Little appears 
to base tlie opinion above expressed, would largely contribute 
to the cure of the case ; whereas, in non-congenital calc^inons 
of paralytic origin, the paralysis of course remains, ftft«r the 
removal of the distortion, and a cure of the case cannot possibly 
be effected. 

We have alluded to the anatomical resemblance between thia' 
artificially produced form of talipes calcaneus, and the ordi- 
nary non-congenitai form of this distortion, as a matter of scieii- 
tific interest, although without any practical bearing or inii)or* 
taiice. 

pATHOLOaT. Utiolofft/ and mode of production. Infantile 
paralysis, occurring during the first dentition, from six to 
eighteen months, is generally the cause of non-congeuiuU 
talipes calcaneus. The muscles of the calf are completely 
paralysed, and sometimes also the muscles of the leg l>elow 
knee. In the latter case, however, recovery, to a certain degree, 
of the anterior muscles usually occurs. 

Non-conge uital talipes calcaneus may also result from the 
imperfect union of the tendoAchillis; or from union by meanS' 
of an excessive length of new connecting material, imperfectly 
formed, either after accidental rupture of this tendon, or 
after its division, for the cure of the opposite deformity, 
viz, : talipes equinus. 

The causes of this imperfect union are. 

1st. Some constitutional defect in the reparative powers of 
the patient. 

2nd. Injudicious after-treatment i.e., not susUiining tho- 
temperature of the limb, especially in paralytic cases during 
very cold weather ; too early and too rapid mechanical exten* 
sion, restoring the form of the foot before there is any evidence 
of the reparative material being thrown out; the mechanical 
treatment being altogether ignored, aud the patient allowed 
to walk two or three days after the operation, the surgeon 
relying upon the unassisted powers of nature in walking, to 
roatori-^ the form and functions of the loot ; or, discontinuing. 
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the mechanical treatment too early, and bringing the foot too 
quickly into use, by which the uniting meditini may be elon- 
gated and weakened. 

3rd. The contraction of a buru-cicatrix on the leg, and dorsum 
of the foot has been known to be a cause of tbia deformity. 

The peculiarities of talipes calcaneus, when arising from 
Infantile paralysis — cases included in the first series — have been 
already described in the account given of the paralytic affec- 
tions of this class of deformities, see Chapter V. In reference 
to those cases which spring from an imperfect union of tbo 
teudo Acliillis— cases included in the second series— and which 
may result either from some conBtitutional defect or injudicious 
ftftcr-treatment, I have never seen a case of imperfect u 
of the tendo Achillis from the first cause, viz.: constitutional 
defect in the reparative powers of the patient. A case of this 
kind in which talipes calcaneus did result, ia recorded by 
Dr. Little.* The contraction occurred in a young girl, and 
was the result of inflammation, not of paralysis. " Six weeks 
afterwards (('.«., the operation), notwithstanding the heel had 
been carefully kept elevated, the foot was flexible and straight. 

. . . . She trod exclusively on the heel, and the an- 
terior muscles of the ankle elevated the front part of the foot 

from the ground The divided extremities of the 

tendo Achillis, still somewhat swollen, were seen, and felt nearly 
two inches asunder." We shall advert to the treatment 
Buccessfully adopted in this case, which is worthy of imitation. 

We occasionally meet with cases of talipes calcaneus which 
spring from an imperfect union of the tendo Achillis, produced 
by injudicious after-treatment, either after accidental rupture, 
or division of the tendo Achillis, and depending upon some 
of the above-mentioned causes. This result is one against 
which surgeons should especially guard, and chiefly where 
paralytic cases of talipes equinus are submitted to operation. 

It is probable that cases of calcaneus will yet come under 
the notice of surgeons, especially when we find that Professor 
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Ist. Depression of the tuberosity of the os calcis, which, 
in a severe ease, and the patient in the erect position, is the 
part of the foot which first comes in contact with the ground, 
as exhibited in Fig. 72, taken from a young woman who was 
imder the care of my late colleague, Mr. Lonsdale ; both feet 
were similarly affected, so that she walked entirely upon her 

FIG. 72. 




and 



Nim-eimgenital tatipeg catcaneut in the aiuU. 

Dq)reMion of ot calcis, with elevation of anterior portion of the foot which is somewhat evertetl, 
d at the same time the foot is flexed apon itself at the transverse tarsal joint. 



heels ; or rather the heels came first to the ground in progres- 
sion as shown in Fig. 73, and then the front part of the 
foot was brought to the ground giving her a very peculiar 
apperance in walking. 

2nd. The anterior portion of the foot is slightly raised, and 
more or less everted in an early stage ; and not, as in cases of 
congenital calcaneus flexed and drawn upwards, so as to 
approach the anterior surface of the leg. At a later period, the 
anterior portion of the foot falls down from the transverse 
tarsal joint, so that the foot presents the appearance of being 
bent upon itself in the direction of its length, and the sole of 
the foot becomes deeply arched as shown in Figs. 72 and 73. 

The leg is always much wasted in these cases, in consequence 

z 
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known b; the instmroeDt maker as a " stop-joiul" at the anlile, J 
1^ a joint which will not allow of flexion of the foot ; and the 1 
foot shontd be kept flat in a slipper with a metal sole-plate at j 
ni^t. 

In a later stage, when deformitj- has taken place, but uot in | 
a severe degree, the form of the foot may be restored by a 
Scarpa's shoe, represented in Fig. 20, with a trdnaverse joint in 
the Bole-plate regulated by a rack and pinion movement. The 
same kind of walking boot, but always with a stop-joint, may 
lie used. I have more recently made ose of the walking boot 
represented in Fig. 77 ; two lateral side steels are carried up 
the leg to a steel band round the calf, and 
«a. 77. ffgg joints used at the ankle ; but the el«- 

vatioD of the heel, and depression of the 
anterior part of the foot, is regtilated by on 
elastiu India rubber cord, placed behind the 
leg so as to imitate the teudo Achillis, and 
fastened by means of a leather strap to th« 
heel below, and to the steel calf plate above. 
This contrivance will, I think, l»e found 
preferable ty the ordinary stoji-joint appor- 
ratiis. 

MTien the depression of the ob calcis and 
contraction of the arch of the foot are 
well marked, the general adaptation of 
the ligamentous and muscular structurea, 
to the deformed position of the foot, fre- 
uajdiiiiuiirwAaiiiii.. quently gives to it a degree of hrmness very 

useful to the patient, and this was the case in the young woman 
from whom Figa. 7i and 73 were taken. Both feet were simi- 
larly distorted, hut she walked much better than might bu 
expected. There can be no doubt that by tenotomy, and long 
continued mechanical treatment, the form of the feet in this 
case might have been improved; but from the paralysis, they 
would have been swinging or dangling feet, and therefore have 
re<[uired mechanical support which was not at llie time necessary. 
Whether tlic condition of the patient therefore would, so far 




(■putt lit UwtcgiCoiuircWd 

■iHnv with On a\t pluu. 
mid beknr wilb On boot 



NON-CONGENITAL TALIPES CALCANEUS. 349 

as usefulness of the feet was concerned, have been improved, is 
very doubtful. 

In the treatment of these cases, a few experimental operations 
have been attempted with the view of shortening the tendo 
Achillis, and producing a contraction of the skin above and 
behind the os calcis. Dr. Little removed a portion of the tendo 
Achillis, together with some of the skin above the os calcis, in 
two cases, but with very little benefit. 

There is one class of cases, however, in which operative 
interference may perhaps be found useful, but further experience 
is required ; I allude to cases of talipes calcaneus, produced by 
non-union of a divided tendo Achillis, or by union through an 
imperfectly formed and attenuated uniting medium. In a case 
of this kind. Dr. Little introduced a tenotomy knife, and freely 
incised the previously divided extremities of the tendo Achillis 
lacerating the imperfectly formed uniting medium. The foot 
was then retained in an extended position, so as to approximate 
the ends of the tendon, and at the end of a fortnight "abundant 
effusion of plastic material and adhesion of tendon had taken 
place."* Shortening of the tendo Achillis is said to have resulted 
from this operation, which I should feel disposed to repeat in 
a similar case. The operation is identical with that I have 
adopted in two cases of ununited fracture of the patella, when 
the uniting medium consisted only of a thin band of aponeurotic 
structures. In both these cases great improvement resulted. 
Except in this class of cases, and in some other rare form of 
talipes calcaneus, not depending upon paralysis, the results of 
treatment are extremely unsatisfactory. 

TALIPES CALCANEO-VARUS, AND CALCANEO-VALGUS. 

Two compound varieties of talipes calcaneus have been des- 
cribed, characterised by inversion or eversion of the anterior 
part of the foot ; and as the deformity has approached either to 
the characters of varus or valgus, so it has received its dis- 

• Op. cU.f p-igc 163. 
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tinctive appellation. But generally it may bo remarked, that 
tliese slight modifications are of but little sctentiiic, and no 
practical importance; still as they have been recognised by 
various authors, a brief allusion will here be made to them. 

Talipes cahanetMjaltpia. This deformity characterised by de- 
pression of the heel, with eversion of the anterior portion of the 
foot, is but a slight and miimportaiit modification of talipes 
calcaneus. 

Like eqiiino-valgus, we scarcely think this compound variety, 
called calcaneo-valguB of sufficient importance to constitute a 
separate class of these distortions. 

More or loss eversion of the anterior portion of the foot is 
almost constantly present in cases of talipes calcaneus, both in 
its congenital and non-congenital forms ; it very rarely happens 
that simultaneously with depression of the heel, the anterior 
portion of the foot is drawn upwards, and retained in the flexed 
position, in a perfectly straight line with the axis of the leg. 
Some degree of eversion of the anterior portion of the foot 
nearly always exists, and, therefore, as in equino-valgus, the 
compound variety must be either magnified in importance so as 
to exceed that now attached to the primary form ; or the modi- 
fication afforded by the eversion, be disregarded in classification 
and assumed to be an ordinary condition of the primary form. 
The latter appears to me to be by far the better course. The 
only advantage in retaining the name is to enable the surgeon 
in some cases more cx)rrectly to indicate the precise deviations 
in form of the foot. 

Talipes calcaneo-varHs characterised by depression of the 
heel with inversion of the anterior portion of the foot, is still 
less worthy of separate mention than calcaneo-valgus ; because 
the disposition to inversion very rarely coexists with depres- 
sion of the heel; and when it does occtir, is only slight and easily 
controlled by mechanical means, or even by manipulation. I 
have never seen the foot rigidly contracted in this position, nor 
have I seen the inversion greater than represented in Fig. 
70, which might in strict nomenclature be described as an 
example of calcaneo-vanis. 
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In both the simple and compound varieties, the pathology 
and treatment are essentially the same. 

In concluding these chapters on the congenital, and non- 
congenital deformities of the feet, I would remark that if I have 
dwelt at greater length than some might conceive necessary 
upon the pathological conditions of these very complicated 
affections ; it is because I entertain the strongest conviction 
that it is only upon the sound basis of pathology we can hope 
to arrive at a scientific mode of treatment. 
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DESCRIPTION OF PLATE. 

Showing the structural changes in the muscles in cases of non-congenital talipes 

described in Appendix, Note 1. 

JPig. 1. — MuBCular fibres in a healtky condition • (Taken from the extensor 
longuB digitorom in Case 2). 

J%. 2. — Muscular fibre in which " the parts forming the tranarerse striae couhl 
be entirely separated firom the sarcolcmma in a spiral form, and each striie, when 
highly magnified, exhibited a beaded structure h'ke the ordinary fibrillar." (Taken 
firom the extensor longus digitorum in Case 8). 

J^. 3. — ^Muscular fibres with transverse striffi distinct. ''The fibres were all 
80 firmly embedded in fibrous tissue that they coidd not be separated without 
being m(»« or less torn transversely. In a second portion a Httle manipulated, 
the fibres were still seen to be broken into short lengths." (Taken firom the 
gastrocnemius in Case 3). 

.F^. 4. — ^Muscular fibres in the first stage of fatty degeneration. (Taken from 
the tibialis anticus in Case 1). 

JFigs, 6 and 6. — Muscular fibres of variable size and in all stages of fatty 
degeneration. (Taken from the soleus in Case 2). 

Fig. 7. — Muscular structure completely degenerated, and replaced by " a large 
amount of fibrous tissue between rows of adipose cells. Adipose tissue abundanti 
and the cells arranged in parallel rows.'' (Taken firom the gastrocnemius in 
Case 1). 

Fig. 8. — ^The proper muscular structure completely degenerated, and replaced 
by ** adipose tissue occurring as a double row of fat-cells in the neighbourhood 
of small muscular fibres about one eightecA hundredth of an inch in diameter, 
with striiD well developed." Mr. Quekett considered that these fibres, one of 
which is well ezhibit'Cd in the drawing, " were either of new development, or 
else fibres that had never attained their normal size." (Taken from the extensor 
longus digitorum in Case 1.) 
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Note I.* 



Three specimens illustrating the condition of the muscles^ 
bonesy ^c, in different forms of non-congenital club-foot. 

The specimens consisted of two legs from the body of a man 
aged twenty-five, aflFected with talipes equino-varus of the left 
foot, (described in the Table as Case I), and talipese quinus of 
the right foot, (described in the Table as Case III). Also, the 
left leg of a woman aged about sixty, affected with talipes 
equino-vanis, (described in the Table as Case II). All were of 
the most severe form. The last specimen, Mr. Adams was per- 
mitted to examine and exhibit to the Society, through the kind- 
ness of Mr. Partridge, who removed it from a subject in the 
dissecting room of King's College. The history of the case 
could not be ascertained. The first two specimens were re- 
moved by Mr. Adams from a subject in the dissecting room of 
St. Thomas' Hospital. The only particulars that could be 
ascertained of this case were, that the man had been in the 
Strand Union Workhouse three years, that the feet were con- 
tracted when admitted, and that he walked with one crutch. He 
died from consumption. 

Thus, some of the interest attaching to these cases is lost 
from the absence of the early history of the deformities ; but as 
these affections can be diagnosed with almost absolute certainty, 
in respect of their origin, from the general appearance alone of 
the feet and extremities, the absence of history may be con- 
sidered of less importance than it would at first appear. 

* The description of these specimens, with the table of the microscopical ap- 
pearanoes of the muscles, is reprinted from YoL III. Trans. Path. Soc., and the 
aooompanying Plate has been copied by Mr. Aldous from Plate XII., in the same 
Tolume drawn bj Mr. Leonard. The specimens were exhibited to the Pathological 
Society by me on the 18th May, 1852. 
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The two cnses of eqiiiiio-varufl, Nos. I and II, io the tabular 
form annexed, wore stated by Mr. Adams, previous to any mi- 
croBcopical examination of the muscles ; No. I to be of para- 
lytic, and No. II of spasmodic origin ; corresponding differences 
in the structural alterations of the muscles -were therefore aat»>J 
cipatcd, and the results, as recorded in the annexed Tablfltl 
strongly favor the correctness of this diagnosis. The only difij 
culty was with respect to No. Ill, and from the appearance c 
the limb, Mr. Lonsdale fully concurred with Mr, Adams, thaftf 
this deformity was either the result of a slight spasmodic "^ 
affection ; or that it was a case in which recovery of muscular 
power had taken place after a slight paralytic attack iu infancy. 
The latter supposition was supported by the fact of its ci> 
existence with the paralytic deformity in the opposite foot^ 
described in the Table as Case I, and also the microscopies 
characters of tho muscles, as described in the annexed Tabl 

The specimen described as Case I, presented the ordinal 
appearances of long standing talipes equino-varus, dependta 
originally upon paralysis of one or more of the extensor musclM 
but especially of the extensor longus digitorum, and of t 
peronei. Tlie leg was extremely attenuated ; the os calei 
drawn upwards to its full extent, with considerable obliquity* 
inwards ; the anterior half of the foot was inverted to full half 
the extent seen in a severe congenital case in the adult, and 
the toes were drawn downwards by the flexor muscles, com- 
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Tiie mmcles generally were very much smaller than in & weU 
nourished leg, probably not much more than half the size, bofl 
a remarkable disproportion in bulk existed between the e gB 
tensors and flexors. Theextensorlonguswasreduced to a vei^l 
thin layer of muscular fibres, having a remarkably coarse fas- 
ciculate appearance, caused by the fibres being separated from 
each other by abundant and somewhat delicat* fibro^ellular 
membrane and fat. All the muscles were of a very pale 
color, and coated with a layer of deep yellow-colored fat 
lying beneath the fascia, separating the muscles from eadt 
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other, and dipping between their fasciculi ; (for a description of 
the microscopical appearances of the muscles presented in this 
case, see the annexed Table, Case I.) 

The bones presented the usual deviations in position observa- 
ble in this deformity, viz., partial luxation of the astragalus 
forwards and downwards, produced by the oblique position of 
the OS calcis, from contraction and permanent shortening of 
the gastrocnemius ; and also partial luxation of the navicular 
bone inwards, so that its internal and upper border closely 
approached the inner malleolus, the external half of the head 
of the astragalus being left exposed. This displacement of the 
navicular bone was due chiefly to the contracted and perman- 
ently shortened condition of the tibiales (anticus and posticus) 
muscles. The cuboid bone was also partially displaced inwards 
from its articulation with the os calcis, following, but not to a 
proportionate extent, the navicular bone. The articular car- 
tilage on the anterior third of the superior articular surface of 
the astragalus, and the outer half of the head of the astragalus, 
which were thus exposed on the dorsum of the foot, covered 
only by the elongated ligaments, were irregularly absorbed, and 
in most parts completely removed. The denuded bone in 
these situations was atrophied to an extreme degree ; its shell, 
reduced to the thinness of tissue paper, yielded to the slightest 
pressure, and the cells of its cancellous tissue were enlarged 
and filled with oil, just as in long-standing scrofulous disease 
of the ankle, and tarsal joints in young persons. 

The specimen of talipes equino-varus described in Case II, 
Mr. Partridge's specimen, presented the ordinary appearances 
of the spasmodic form of that aflFection, when of long standing ; 
originally dependent upon a spasmodic condition of the muscles 
of the limb generally, in which the more powerful muscles gain 
the ascendancy, and by their condition of tonic spasm, and 
permanent shortening, produce the deformity. The limb was 
less bulky than natural, but did not present the appearance of 
attenuation described in Case No. I. The os calcis was drawn 
upwards, and the anterior half of the foot inverted to the 
same extent as in Case No. I by the rigid shortening of 

A A 2 
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the gastrocnemius, and anterior and posterior tibial ii 
but the toea were drawn rigidly upwards, so that the first 
plialanx of eacli ttic waa at a right angle with its correspond 
metatarsal bono, by the action of the long and short extensor _ 
muscles. A partial luxation upwards of the first phalanx WM 
tlius produced in each toe, the greater portion of the head i 
the corresponding metatarsal bono being exposed. The exposedl 
articular cartilage of the first metatarsal bone was irregularijQ 
absorbed. The second and third phalanges of the four outa 
toes were drawn downwards to a right angle with their corr 
ponding first phalanges. The second phalanx of the great t 
was not drawn downwards ; but this toe was rotated inwards n 
that its nnil looked directly outwards, and its under aurfao 
was in contact with the outer margin of the second toe. 

7^1? muMlea although small as compared with those of d 
well developed leg, were generally of firm texture, slight^ 
paler in color than natiu^l, and neither coated with layers on 
fat, nor exhibiting fat in their interstices as in Case No, I 
There was no obvious disproportion in bulk betivecn the flexors 
and extensors, (for a description of the microscopical apjwar- 
ancos of the muscles presented in this case, see the annexed 
Table, Case 11.^ Some of the tendons were altered in their dire<v 
tion, more particularly that of the tibialis unticua and the (endo 
Achillis, the former crossing the end of the tibia alxive the 
usual point, and passing over the ankle joiut more to the iimer 
side ; the tendo Achitlia deviated from its usual central posi- 
tion at the back of the leg, and passed downwards in a line 
very much nearer the inner border of the tibia, being placed 
over that bone rather than between the tibia and fibula, and 
directly covering the posterior tibial artery. The alteration in the 
position of the tendo Achillia appeared to depend upon the oblique 
direction of the oscalcis and its mode of insertion into that bone ; 
the upper part of the tuberosity of the oa calcis was brought near 
to the fibula, while the lower half of the tuberosity into which 
the tendon is inserted, was turned inwards to a proportionate 
extent towards the inner malleolus, bo that the point of its in- 
sertion being thus carried towards the inner side of the leg. 
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the position and direction of the tendon were necessarily 
altered. 

The specimen of talipes equinus described as Case III, was 
a well marked example of that deformity, but the general 
appearance of the limb did not clearly indicate the cause of the 
deformity as in the two previous cases — it was less wasted 
than in an old case depending upon complete paralysis of the 
extensor muscles, and more atrophied than in a spasmodic case, 
without the prominence and tension of the tendons, and rigidly 
extended condition of the toes in this form, (for a description 
of the microscopical appearances of the muscles presented in 
this case, see the annexed Table, Case III.) 

It is probable that the contraction of the gastrocnemius in this 
case was the result of slight loss of power in the extensor muscles, 
not amounting to paralysis, a very frequent condition, and one 
from which complete recovery appears to take place. Numerous 
patients afflicted with this deformity present themselves at the 
Orthopaedic Hospital, generally some years after the commence- 
ment of the deformity, without any indication of existing 
paralysis; and after division of the contracted tendons, the 
extensor muscles have sufficient power to retain the foot in its 
normal position, although the early history of the case — the 
child dragging its foot afte^ it, the coldness and wasting of the 
leg, the loss of power of extending the toes, and frequently the 
suddenness of the seizure— clearly points to a partially paralytic 
origin. The comparatively healthy condition of all the muscles 
especially contrasts with the condition of the muscles in the 
opposite leg from the same individual in Case I, and confirms 
the opinion with respect to the general nature of the deformity. 
This foot had evidently been a useful member to the individual, 
who used a crutch to compensate for the paralytic and deformed 
condition of the opposite leg. 

Mr. Quekett very kindly undertook to examine the condition 
of all the muscles of the leg in these three cases of non-con- 
genital club-foot, and as the specimens wiiich I removed from 
the diflferent muscles wxre examined, I wrote down the account 
given below from Mr. Quekett's dictation. The facts are not 
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Mnsdefl. 


CASE I. 
Paralytic equino-vanu. 


CASE II. 
Spasmodic equino-varus. 
Mr. Partridge'! specimen. 


CASE III. 

Talipes eqninus without 

paralytic or spasmodic af- 

lection from the same 

patient as Case I, 


Flexor lon- 
gus poUicis. 


• 
• 


pose tissues abun- 
dant. 




PeroneuR 
longus. 


Muscular fibres few 
in number, but of the 
usual size, and the 
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tinct. Tlie part exam- 
ined consisted princi- 
pally of fibrous tissue. 

No adipose tbsiie. 


Muscular fibres 
abundant, but smaller 
than usual i trans- 
verse striffi distinct. 
Adipose and fibrous 
tissues present in 
small quantities. 


Muscular fibres 
abundant, but of lar^e 
size, and generally in 
the first stage of de- 
generation. Consider- 
able amount of fibrous 
tissue, but no adipose 
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Peroneufl 
breyis. 


No trace of muscu- 
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greater number of 
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Muscular fibres 
abundant and healthy 
— with the exception 
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CASES IN ILLUSTRATION OF NON-COXGENTAL, SPASMODIC, AND 
PARALYTIC TALIPES DESCRIBED IN CHAPTERS IV. AND V. 



Class I. Deformities with rigid muscles^ the rigidity or 
tonic muscular contraction, remaining as a persistent condition 
from the time of seizure. All nonrcongenital, hut generally 
infantile affections. 

Case I. The following case is a good example of the aflfec- 
;^n8 included in the above class, when the state of muscular 
ligidity is confined to the lower extremities. 

C. S. aged two and a quarter years, w^as sent to me in May, 
1854. When only three months old, cut the two lower incisor 
teeth easily ; cut all the other teeth very quickly, and without 
much pain or apparent suflFering. Had no fits or convul- 
sions at any time. The child appeared to be well nourished, 
and healthy, although not robust. When six months old 
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curtauily, and the mollier thinks earlier than that, ehe ob- 
served that the feet and legs were rather stiff, and inclined 
always to he drawn together, although thi^y could be separatwl 
without difficulty. When a year old, her mother tried to put 
her on her feet, and found she could not stand, nor was she . 
able to advance one leg before the other in a straight line. I 
One leg would always cross the other, and the toes only I 
touched the ground. She took to crawling in a peculiar I 
way, using only her arms, and dragging her body after her I 
in a straight line, i.e., without bending her knees. She I 
crawled in this way for nearly six months, and then began I 
to bend her kneea, and got on much better. When first seen j 
by nio she crawled pretty well, but in all movements used her J 
arms much more than her legs. She could not Bland aloiie; 
in the attempt the toes only touched the ground. 

There was no obvious deformity of the feet or knees, althougll I 
some muscular rigidity existed at these articulations ; both feet J 
were contracted at right angles, i.e., flexion not being allowed 1 
beyond the right angle, in consequence of slight permanentl 
contraction, and shortening of the gastrocnemius and soleuif 
muscles. This appeared to be increased by temporary spasntl 
in any attempt to stand. There was no muscular rigiditja 
about the arms or hands, nor any indication of cerebral affeo 
tion. The lower extremities were alone affected. 

In this case both Achillea tendons were divided, and the 
child was then enabled to stand firmly on the ground, and 
walk without any risk of falling. The muscular rigidity at 
the knees and hip joints, was not sufficient to interfere mud 
with progression, and gradually yielded to shampooing, b 
muscular exercises. 

Case U. 

The following is a good example of rigid tnuscular contractia 

affecting loth lege, with both feet deformed in the position ^ 

talipes equinue, of an extreme degree, rendering the patient unafrj 

to stand or walk. 

In September 1^58, I was requested to see Master D, C, Hj 



aged fourteen, who, iii consequence of the increasiug contraction 
and deformity of both feet, which were in the position repre- 




roctiou — Spumodu talipn equiniu^ ■ffectlng U 






Bentcd in Fig. 7^, hod become unable to etand or walk. He had 
been unable to walk for six months, and could only stand with 
assistance. Tlie affection had evidently commenced from infancy, 
as I learnt from a relative that he exhibited a peculiar stiffness 
in walking when quite a child. He had been for several years 
subject to epileptic fits, the continuance of which had, to a 
slight extent, weakened his mental vigour, although his bodily 
health remained good. At the time I saw him, the fits oc- 
curred regularly once a month. 

There was considerable muscular rigidity of both legs, and 
the knee joints were slightly contracted. The hip joints were 
the least affected, and the rigidity in the neighbourhood of 
.tbese articulations was but slight; a favorable condition in 
reference to treatment. 

He was the subject of lateral curvature of the spine, but not 
to a severe extent ; and this might have been produced by his 
habit of always sitting in a stooping position, hut in the 
family there was an hereditary disposition to lateral curvature. 

In the treatment of this case, I divided both Achilles tendons 
on the 14th September, 1858, the day after he had had one of 
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his usual epileptic seizures. The reparative process proceeded 
favorably ; but I may mention that being somewhat anxious 
as to the possibility of the union giving way during the next 
fit, which occurred on the 8th October, when ht had a series of 
epileptic fits lasting several hours, I took the precaution to 
raise the heels by the cog-wheels of the Scarpa's shoes, pre- 
vious to the seizure, and no unfavorable result occurred. 
It was remarked that dming these fits, the legs which were 
generally much convulsed, remained comparatively quiet, the 
gastrocnemii remained flaccid, and the legs were not at all drawn 
up. The result of the case was, that at the end of two months 
he was enabled to walk with the feet flat to the ground, but 
using two sticks for the purpose of balance and support. 

On the 4th February, 1859, my report states : feet very per- 
fect, but legs feeble; knee joints a little contracted with 
inclination to knock-knee, especially in right leg. He lifts up 
his legs feebly from the hips, but walks without sticks ; and 
last week walked two miles without fatigue, from St. Leonards 
to Hastings and back. Ordered to leave off Scarpa's shoes at 
night, and sometimes the boots with steel supports in the day 
time, and to walk with ordinary boots ; shampooing for the 
legs, and gj^mnastics ordered. 

On the 10th August, 1859, my report states: both feet 
remaining well ; but knees more contracted, and to supersede 
the necessity of dividing the ham-string tendons, and prevent 
any increasing contraction at these articulations, I carried the 
steel supports to the thighs. There was, at this time, an in- 
clination in the family opinion opposed to mechanical treat- 
ment, and in favour of the gymnastic system of Ling, or the 
so-called Swedish system which I believe was adopted, and I 
am unable to give any further report of the case. 

The eflfect of the operation in enabling this patient to walk 
under such unfavorable circumstances, was in every way 
satisfactory. 



Case m. 

Case of riffid muscular contraction of both lower extremitieii, 

occun-ing m infancy and allowed to reTTtain unrelieved until adult 

life; wften severe deformities of both feet and knees, entirely 

deprived the patient of the power of walking. 

Mr. W. C. U., aged twenty-seven, coniultcd me on the 25th of 
June, 1852. Both his feet were in the condition of extreme 
equino-valgus, seen in Fig. 79, and the knee joints were per- 
manently flexed to a greater extent than exhibited in the 
woodcut ; they had also a strong tendency to overlap each 
other, and came always in contact when he waa standing. AH 

MO. 79. 
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the muscles of the thigh and leg in each extremity were rigid, 
large, and prominent. He was a man of great muscular 



development generally, and the legs were of proportionate 
size. 

He was totally unable to walk, and his only mode of pro- 
gression was by ewingJug between crutthesj any attempt to 
walk without them was painful to witnesB. In advancing , 
thither of his bfut and rigid legs, the pelvis was at the same I 
time twisted siJeways. The muscles of the hip joints were j 
but slightly affected. The adductors wen; slightly contracted, I 
but the flexors and extensors acted freely. His professional I 
avocations (he was in practice as a barrister) were necessarily J 
much restrieted, and the exclusion from many of the pleasures I 
of society had exercised a depressing and unfavorable in- J 
fliience upon him, The early history of the case, as derived 1 
from one of his mother's letters, which he had preserved, i 
rather favors the idea of a paralytic origin ; if so, it more I 
properly belongs to the second class of deformities with I 
rigidity of muscles consecutive to their flaccid paralytic con- j 
dition ; but I have never met with any analogous example, and \ 
the late Mr. Lonsdale, who assisted in the operations in this 1 
case, agreed with me in regarding it as one of spasmodic origin. ] 

HtBtory of the Case, When between eight and c 
months old, his nurse left him on the floor, and went into I 
another room. He was then quite well. When the nurse re- I 
turned, she found the child " screaming violently and looking j 
deadly pale," Terror being the supposed cause, the medical I 
attendant was not sent for, but he happened to call soon after- j 
wards, and found that the baby had " lost the use of his lower [ 
limbs," which he supposed to depend upon injury to the spine 
in trying to turn himself. Mr. Travers was sent for, and he j 
suggested that the child might have had a fit, or, possibly, a 
" violent strain" might have been the cause. The letter 1 
states that " his water ran from him contmually, and his legs I 
were perfectly without motion." From this description, the j 
muscles might have been flaccid, but rigid limbs might | 
have been spoken of in the same terms, A warm bath J 
was ordered. A liniment was applied to the spine, and j 
subsequently a blister. The child is said to have been ill for \ 
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several daya afterwards, but beyond thta no further history 
could be obtained. 

The patient himself says, that he managed to walk, although 
badly, with a stick till the age of fourteen years, when he was 
obliged to take to crutches, and had continued their use ever 
since. 

Amongst the various methods of treatment to which this 
gentleman had been subjected, his legs were submitted to a 
system of stretching, by weights of 25 lbs., attached to each 
foot, whilst the body was kept in a horizontal position on a 
table, and held down by a sand-bag weighing 56 lbs. placed 
etcross his back. This was adopted by Mr. J, G. de Bctou, who 
practised in London upon what is called the Swedish system 
of muscular movements, on the system of Ling, The torture 
I described as having been excessive. No advantage was 
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I divided the ham-string tendons, the tendo Achillis, the 
peronei and extensor longus digitorum tendons in each leg, 
eighteen tendons in all ; and by appropriate mechanical treat- 
ment, the deformity was removed, as shown in Fig. 80. He 
became perfectly erect, and gained two inches in height. 

On the 22nd of September, 1852, boots with steel supports 
up to the thighs, were put on, and he was able to walk about 
pretty well with two sticks. He soon gained confidence and 
power. The crutches were thrown aside for ever, and at the 
present time, he walks very well with the assistance of 
sticks. Still, the directive voluntary power in the muscles of 
the legs below the hip-joints is imperfect, and it is doubt- 
ful whether he will ever dispense with sticks in walking. 
Active and passive muscular exercises, shampooing, and 
galvanism, were of use in the after-treatment, but in such cases 
we must not expect complete restoration of voluntary power ; 
still on the whole, the result of treatment in this case was 
most satisfactory, and I may mention that several surgeons 
who saw this gentleman with me, including Mr. South, and 
Uxe late Mr. J. H. Green, considered that the severity of the case 
Was such as to preclude all possibility of substantial relief.^ 

Class II. 

Deformities with rigid muscles^ the rigidity or tonic muscular 
contraction being consecutive to a flaccid and paralytic condi- 
tion of the muscles ; all non-congenital hut generally occurring 
in the adult. 

Case IV. 

Severe case of rigid muscular contraction of both feet^ deformed 
in the position of equino-vamcs in an adult^ consecutive to para- 
plegia^ which deprived tlie patient of the power of walking 

without assistance. 

Mr. I. C. M., aged 54, consulted me on the 30th September, 
1852. An unusually stout man, both muscular and fat, sup- 



posed to weigh above twenty stone ; had weighed twenty-two 
Btone. The observation of weight is important in this case be- 
cause it was used as an argument against dividing the Achilles 
teudons, and certainly diminished the favorable results of 
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b'eatment. Both feet were contracted in the position shown in 
Fig. 81, eqnino-varus. The heels were only brought to the 
ground by bending the knee joints, to relax the gastrocnemii 
muscles ; under the enormous weight of his body, they could 
for a moment be brought to the ground without this, but the 
pain it caused in the popliteal space from muscular strain, 
rendered the positiou intolerable. In a sitting posture with the 
leg extended, the heel could not in either foot be forced lower 
than represented in the wood-cnt. The feet were inverted, and 
Jn walking the weight of his body was thrown on the outer 
«dge of the foot, towards the little toe ; the skin and cellular 
tissue, in this situation, had become thickened and indurated. 
The feet also had the appearance of being very short, but this 
Arose from their extended position and immobility of the ankle 
joint in walking. The muscles of the leg on each side appeared to 
of proportionate size to the rest of the body ; they were firm, 
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witlift slight disposition to rigidity, rather than in the positivel] 
rigid condttion fruqncntly met with. He bad some volunti 
power over all the muBcleB of the foot ; could flex and ext 
his knee joint freely, and Iwd a useful amount uf power of 
muscles of the hip joint; but he couhl not flex the thigh, wht 
in the erect position, to mneh more than half the natural extent] 
a certain amount of the paralytic drag therefore existed 
progression. All the movements of the joint could be po 
formed to an increased extent, when in a horizontal or sitting 
posture. He used to eay that, when sitting, he could kick V 
man across the room as far as anybody ; this seemed to be oi 
of liis best feats. He Wiilked with extreme difficulty with 
assistance of two sticks ; the weight of his body was throi 
forwards, and, in progression, was divided between the sticl 
and the legs. There was a constant liability to fall, from 
toes coming in contact with any slight irregularity of 
ground ; tliis accident, rather a serious one in his case, hi 
occurred on three occasions ; this liability appeared to be 
creasing and was a source of great anxiety to himself and 
family. Falling could only be prevented by the assistance 
two men, in consequence of his size and weight, and iattei 
he always walked between two men. 

History of the Cage. On the 29th December 1824, he 
taken ill with pain in the loins and general indisposition, sai 
to be an epidemic fever then prevalent at Madras, where 
was stationed. 

On the 31st of December, paralysis of the bladder 
rectum took place ; retention of urine continued, and the | 
lysis is aaid to have extended gradually down the legs in 
course of a fortnight, affecting the feet and toes last. 
tiou and motion were said to have been completely lost from 
the waist downwards. The general health was not affected for 
more than four days. The urine was drawn off by catheter for 
twenty-two days ; on the twenty-third day he first passed water 
voluntarily. The command over the rectum returned much mora 
slowly, but was not as perfect as in healthy individuals vi^ea. 
lie came under my fare. 
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Active antiphlogistic treatment was adopted at the time of 
seizure, and leeches were applied to the head and loins ; subse- 
quently counter-irritation was freel}'^ applied to the spine. In 
the course of from four to six months, sensation and motion 
began to be reestablished, and the improvement was pro- 
gressive. 

A corresponding increase in the power of walking did not 
however take place, and this fact appears to have caused mucH 
perplexity to his medical attendants, who did not recognise the 
state of permanent contraction of the muscles of the calf. The 
inability to walk rather increased than diminished, and in the 
hope of gaining relief this gentleman came to England, and 
consulted Sir A. Cooper, Mr. Keate and Sir B. Brodie, who 
agreed in recommending mercurial treatment with counter-irri- 
tation. No benefit resulted, and he then went to Paris and 
consulted Magendie, Dupuytren, and Fouquier, who did not 
hold out any prospect of benefit. Dupuytren remarked that 
the case was one of irregular, or unbalanced muscular action, 
rather than paralysis. The patient returned to England and 
consulted Sir Charles Bell, who appears to have been mncb 
interested in the case, and agreed with Dupuytren in consider- 
ing, an unbalanced muscular action to be a more prominent 
feature in the case at that time than the paralysis. He held 
out no prospect of benefit, and advised a return to India. 
This was followed, but the notorious empiric, St. John Long, 
was previously consulted, although fortunately the patient was 
induced not to follow his treatment. 

This gentleman retired from India, and in 1848 tried the 
cold water system at Malvern. In six weeks his weight was 
reduced a stone and a half, with marked improvement in his 
powers of walking and general health. 

Subsequently his weight increased, and his locomotive powers 
became still further diminished. A distinguished surgeon ex- 
pressed his belief that crutches would probably have to be 
resorted to. Among the various remedies in this case, moxas 
had been applied to the ankle joints by a surgeon in India. A 
remarkable fact, not devoid of interest in connexion with Dr. 
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Todd's Tiew of regarding muscular rigidity in these cases to b 
dtrjwndent upon an irritative lesion of the nerrous centre, i 
tiiat this geulleman had been married many years previous t 
Ihe paralytic seizure without haWug any fumily, hut 
then he had become the father of thirteen children by thi 
same wifi', the first child was bom within two years of t 
attack. 

Now, viewing all the circumstances of this case; the i 
tracted condiiinoof the feet, together with the amount of volia 
tary power and general nutrition of the muscles of the 1 
extremities, I regarded it as a very favorable case for opets 
tion, and proposed division of the Achilles tendons, with t 
double object of giving the patient a firm base of support by 
bringing the feet into their normal position, and of rendering 
available for the purpose of progression, such amount of 
voluntary power as he might possess. This proposal met wntll J 
considerable opposition, and at a consultation at which foitn 
surgeons besides myself were present, the opinions were equally^ 
divided. The fear of the tendons not being strong enough for 
the purpose of support in such a heavy man, and the essential 
dependence of the affeetion upon a leBion of the spinal cord, 
were the argnments used in opposition. 

Ultimately, an extremely guarded and qualified assent to the 
operation was given, amounting to little more than a desire 
not to oppose its performance if desired by the patient. Under 
such nnfavorable auspices I might well have hesitated, but 
with the full confidence of the patient, a man of high scientific 
acquirements, and fully competent to appreciate the objects taM 
he accomplished and mode of effecting them, I divided th^ 
Achilles tendons, that of the right foot on the 18th October, e 
the left on the 27th November, 1852, assisted by the late ] 
Benjamin Phillips. 

The feet were gradually brought into their normal positioi 
as shown in Fig. 82, the extension being cautiously mac 
according to the activity of the reparative process in the fom 
tion of new tendon. 

On the 20fh January, 185.% this gentleman walked ; 



his dining room without his sticks, and taking hold only of 
one of my fijigors, and one of his servant'H fingtrs for tiio 




ImproTKl CDndiliao of ume emu u reprcMBted in Fig M 

purpose of coufidence and assistance m halancing his 



body. 



Strength gradually increased with time and e'^ercise, and he 
walked erect without any of the fatigue, or the diatresBingly 
laborious effort, which hia unbalanced condition rendered 
necessary previous to the operation, A certain amount of para- 
lytic weakness remained, so that the legs were advanced with 
a jerking movement. The amount of voluntary power in the 
different muscles, when examined separately by certain 
movements with the body in a horizontal position, would lead us 
to think that even this would disappear ; but when in the erect 
position the enormous weight of his body told most unfavorably 
upon his legs, which were but slightly paralytic. There can 
be no doubt that had this patient been a light weight, the 
results would have been proportionably more striking, whilst the 
evils to be remedied would have been scarcely less severe. Extreme 
weight must, therefore, be considered in our prognosis in these 
cases. Its effect was particularly obvious in this case in the 
difficulty with which the erect position was maintained for 
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several months after he began to walk. Pain in the back, like 
severe lumbago, was a troublesome symptom, but Mr. Phillips 
agreed with me in considering it to depend upon the inability of 
the spinal and pelvic muscles to balance the body in the erect 
position. All pain gradually subsided, and the erect posture was 
maintained with ease and confidence, and he was enabled to 
walk a considerable distance without doing more than placing 
bne hand on the shoulder of a page boy, which he habitually did 
for the purpose of gaining confidence, and in some degree in 
aiding the general balance of his body. 

The successful treatment of this case will serve to show, how 
much it is now within our power to diminish the very serious 
inconveniences attending the late stage of these paralytic afi'ec- 
tions, when associated mth contractions of the feet. 

Case IV a. 

Case of infantile paralysis of both legs^ three years* duration^ 
with consecutive contraction of both A chilles tendons^ and the ham- 
string tendons of right leg. Commencing contraction at opposite 

knee^ and the hip joints. 

On the 21st May, 1861, I was requested to see a young 
lady, V. C, aged seven years, in consultation with Dr. Brown 
Sequard and Dr. Allan. 

Condition of patient. Both legs were in a paralytic condition 
up to the hip joints, and had been so since severe illness in 
March, 1859. The nature of this illness appears to have been 
somewhat obscure ; it was considered to have been of a rheu- 
matic character, but the constitutional disturbance and febrile 
symptoms were less than in rheumatic fever. Neuralgic 
symptoms predominated. She suftered from acute pain in 
both legs, which were much swollen and discolored. This 
illness lasted some weeks, and soon after its commencement, 
paralysis of both legs was found to have taken place. She 
was therefore totally unable to st^nd or walk, and her only 
mode of progression was b}^ pushing herself along the floor 
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with the assistance of her hands. Both hands and arms were 
strong and muscular, not having been affected by the paralysis, 
nor had the spinal muscles or muscles of the trunk been in- 
volved, so that she was able to sit up firmly. In this position, 
however, she habitually crossed the legs and kept them in a 
bent position, which of course greatly favored the inclination 
to contraction at the hips, knees, and feet ; very little muscu- 
lar contraction had taken place at the hip joints, a fortunate 
circumstance, and she was enabled to flex and extend the 
thighs upon the body with considerable power ; so that recovery 
from whatever paralysis had existed in the muscles surround- 
ing the hip joints, had taken place to a considerable extent, 
and this I have stated to be the rule in such cases. The 
nates, however, were somewhat wasted, more especially on 
the left side, and this was the weaker leg throughout. 

The right knee joint had become a good deal contracted* 
and the ham-string tendons were tense. In the opposite knee, 
contraction was only commencing. She had the power of 
flexing both legs from the knee joints, but no power what- 
ever of extending them ; the rectus muscle in each thigh being 
completely paralysed. The muscles in both legs below knee 
were much wasted, and she had no power of extending the 
toes or flexing the feet from the ankle-joint. Very little 
vitality existed in any of the anterior muscles of the leg. 
She possessed the power of flexing the toes in both feet, a 
pretty constant condition in these severe paralytic cases. 
Both the Achilles tendons were much contracted, more 
especially the right. The right foot was inverted in the 
position of equino-varus, and the left foot somewhat everted 
with an inclination to equino-valgus, so that neither foot could 
be brought into the position of a right angle with the leg, an 
essential condition for standing or walking. 

This young lady had been allowed to remain in this con- 
dition so long without any treatment being adopted, except 
such rubbing as could be done by the nurse, in consequence 
of strongly expressed opinions adverse to any and every 
method of treatment having been given by the late Sir Ben- 



jjfcjTrt Bnt^i. P^-M^ssiiir Sj^ie. as v^eD as odier smgeons and 
^c. j<arsu;i vii: luti ^a^si i^ ease. 

Ai T3e ■.xflfw'^isa'n whh Dr. ADan and Dr. Brown Sequard, I 
-^xzrssHeii a 'isc&jed ofauaa tbax if tl^ coatractions of the 
z-x^ xzii rte r*£*L: knee vere overDCMiie by tenotomy, and 
Accrrcrlir^ ^?x^A'">aI tPSiRzkenu that this yoong lady could 
z'zkz. \k =jfcie :•: v^klk viih the assistance of steel supports to 
Z2k >^ sc c:cs:ir3cted as to compensate for the loss of 
ai^^jgCTi'-kT p:TPrr t<eIov the hip-jc4nt& 

r^. \ "■!.-. az.*i Dr. Br^vn Seqizarl agreed with me as to the 
aiiTirSkcCiTj .::;L-r operation t'jr tenotomy, and therefore on 

.:irr ili: Hav. Is^n I divided both Achilles ten- 



li-C'iw T-rr rVt:: Were irr^disallv brought into their natural 



r•:«^:I:':c r-j zL-esiii* cf ihe Scarpa's shoe. In about six weeks, 
wiil>; :ii5 w:4s pr:oeeding. I divided the biceps tendon at the 
rlirt.: knee j*xat on the 14th June. Two months after the 
£r!^: oceratioQ. when the Achilles tendons ooald be felt firmly 
imitol by new connective tissue, I allowed her to begin to 
w;ilk with the as^astance of steel supports attached to the boots, 
an-1 cammed -p the lei:^ to the waist, round which they were 
c EUvcced bv a steel band. Fiee motion was allowed at the 
hip joints, but the knees were kept stiflF during walking to 
i-onipensaie tor the loss of the recti muscles* but in the sitting 
f^w^iiion the knees couid be flexed by what is known as the 
flme-key joint. 

With this mechanical assistance she soon gained confidence 
in walking, and on the 9th August, 1861, when Dr. Sequard 
saw her with me, my report states ** much improved and walk- 
ing very well about the room and garden." 

Under Dr. Sequard's direction, strychnine and iron were 
administered in small doses, and both legs were galvanised 
three times a dav in hot water for twentv minutes or half an 
hour, each time : shampooing, also, being regularly employed. 
Under this system, progressive improvement in muscular power 
took place, and on the 14th December, 1861, my report states, 
*' walks verv much better.** 

On the 14th March, 1862, my rejiort states, **very much 
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improved in muscular power. The rectus muscle in each thigh 
can now be felt ; and seen to contract. With the aid of her 
steel supports she could walk about without other assistance, 
and by taking hold of the balusters could even go upstairs." 

On the 28th July, 1862, improvement is reported as still 
satisfactory. 

Class III. 

Deformities with flaccid muscles ; the contractions depend- 
ing upon position, and adapted atrophy of muscles, and other 
tissues. All non-congenital, but generally infantile aflfections, 
or occurring in early childhood. 

Case V. 

Case of infantiU paralysis^ affecting both leg 8^ with consecutive 
deformity of the feet^ remaining unrelieved up to the age of thirty^ 

nine ; total inability to stand or walk. 

On the 5th March, 1852, I was requested by my friend Dr. 
Goolden, of St. Thomas' Hospital, to see a lady. Miss M. M. R., 
aged thirty-nine, of small stature, and very thin. She was 
totally unable to walk, or even to stand, either with crutches 
or any other assistance, in consequence of the completely 
paralytic condition of both her legs, produced by an attack of 
paralysis at the age of five years, and from which only partial 
recovery had taken place, followed by contraction of both 
feet. She was always carried about by a servant, and in the 
drawing-room and garden, made use of a wheeMuiir. Both 
her legs were atrophied to an extreme degree, with the muscles 
in a flaccid condition, and the feet contracted in the positions 
represented in Fig. 83, equino-varus of the right, and equino- 
valgus of the left foot. She had no power whatever in any of 
the muscles of the left foot and leg below the hip, excepting 
a very feeble power in the ham-string muscles. In the right 
leg there had been a slight general return of power in tlie 



nuisck-s, but the rectus muscle of the thigh was now as power- 1 
U'ss as tliut of the left side (probably from ruiiturc ol" the I 




irmilj df Imlli f«l, lallpM Mulno-Yirnt ot rijhl, und lalipoi romnu-i^sui gf left, w. 
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I igainentum patella, the result of an accideut), so that toth I 
the legs were in the so-calletl "swinging" conditioii, without | 
thti least power of extension. Yet, voluntary power esieted \ 
in the muscles around the hip joints, suffitiently to enable the | 
|)atient to Hl'x and extend these joints with tolerable force. ,| 
yiie also suffered from a lateral cm-vature of the spine to the ] 
left side, of extreme severity, and accompanied with unustially j 
severe symptoms. 

History of the due. This I give from an account written by I 
hersell':— " When five years of age, I was suddenly seized with J 
an attack of paralysis affecting both arms and both legs, whilst! 
sitting on a chair in the day time. It was found that I could I 
neither get off my chair, nor even move a finger. After some I 
days I recovered the use of my hands and arms, but to this day I 
the left arm is weak. After some months, I so far recovered 1 
the use of my legs as to be able to walk with the assistance of J 
an ami, and a stick in my right hand, pressing it againstf 
the right hip. From the time of my illness, I used to lie almost m 
all day on a recliuiug board. When between eight and nine years I 
of age, I was e-vamiiicd by Dr. Arnntt and Mr. Cline, and pro- 
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nounced straight in the spine ; but as they feared my mode of 
walking might curve the spine, they recommended crutches. 
My own impression is that, at this time, my right heel did not 
touch the ground, and that the left ankle turned over in the 
way you found it, though not nearly so much. I now wore in- 
struments on my legs for three years ; they were invented by 
Dr. Arnott. 

" At twelve years of age, my spine must have been curved, 
because Dr. Arnott ordered me to use his tripod^ a sort of crane 
on a three legged stand placed behind a small chair with an 
upright back ; a steel arch went over the head, with a strap 
under the chin ; a strap was also placed under each arm, both 
head and arms were then balanced by weights hung over 
pullies. In this machine I used to sit the whole day with the 
exception of the time passed in exercise, or on the reclining 
board, until I went to France in 1829 (then sixteen years of 
age), I could at this time walk about a mile, and ride perfectly 
well. I was thrown from my horse and broke my right knee, 
and after this accident always swung my legs in walking. 

" In August 1830 (then seventeen years of age), I had fainting 
fits, and used to remain insensible for an hour and a half or two 
hours at a time. Then I was seized with those spasmodic 
attacks described to you by Dr. Goolden, and from this time 
I never walked, excepting one day after my return to England 
I managed to walk across the room." 

This case was evidently an example of the most severe form 
of infantile paralysis, involving both the upper and lower 
extremities, and probably to a less extent, the muscles of the 
trunk. As far as I could learn, the paralytic seizure was 
neither preceded nor accompanied by any cerebral symptoms, 
nor marked febrile attack. Nearly perfect recovery took place 
in the upper extremities, as usual ; but very partial improve- 
ment occurred in the lower extremities, and this was almost 
entirely confined to the right leg. From the fact of her having 
w^alked, there can be no doubt that the rectus muscle of the 
right leg had partially recovered, together with the other 
muscles of tliis leg, but the accident referred to (probably rup- 



turi? of the lif^amentum patellffi, which I found more attenuated 
iiiid longer than that of the opposite leg, and the patella di»- 
placed to some extent upwards and outwards) reduced this leg 
to the same " swinging" condition as that of the left in which 
no recovery had taken place. Loss of health followed this, 
unfortunate accident, which deprived her of the little musculi 
power she posHcssod in her legs available for the purpose of pi 
gression. 

The fainting fits and spasmodic attacks, in which Dr. Goold< 
told me the diaphragm was affected so as to cause the most 
serious apprehensions, probably depended uptni spinal irritation 
produced by a rapid increase in the spinal ciirvature. The 
effect was, that from the year 1830 to the year 1852, when I 
first saw her, a period of twenty-two years, she had been unabi 
to walk, even with any amount of mechanical assistance thi 
could be rendered her. 

Relying upon the favorable condition above adverted to, via^i 
the existence of voluntary power in the muscles in the nei| 
bourhood of the hip joints ; the psoas, iliacus, glutei, &c^ 
undertook the treatment of this case, and promised to n 
her walk after a manner — stiff legged I may call it — but at 
rate sufficiently well for the more important purposes of exercil 
and health. 

By division of tendons and mechanical treatment, the fe 
were easily brought into their normal position as exhibited 
Fig. 84, in less than three months ; and, with the assist 
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of steel supports extending above the knee jouits, she 
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enabled to walk, to the extreme surprise of her oldest friends 
who had hitherto seen her either carried in the arms of a 
servant, lying down, or sitting in a wheel chair. For the pur- 
poses of confidence and balance she usually walked between her 
two sisters, and in a few months could take exercise for half 
an hour at a time. Muscular power improved, and with it came 
fresh accomplishments, such as walking up and down stairs 
without any other assistance than taking hold of the balusters, 
&c. She rapidly gained flesh, and her general health greatly 
improved. A new life seemed to open itself to her. The plea- 
sures of being able to walk to church, visit her friends, see 
exhibitions, and in various ways to enjoy many of the pleasures 
of life to which she had hitherto been a stranger, may be better 
conceived than described. 

Case VL 

Case of infantile paralysis affecting only some of the muscles of 
one leg below hieCy coming on suddenly and mistaken for hip 

joint disease. 

On the 12th September, 1856, I saw in consultation with my 
friend, Mr. Covey, of Wilton Street, a young gentleman from 
Toronto, aged five years, who had suflFered from partial para- 
lysis of the left leg, from which recovery, to a great extent, had 
taken place. At the time we saw him, the peronei and extensor 
longus were the only muscles remaining paralysed, but in con- 
sequence of this, the foot was rapidly assuming the varus 
form. He walked with extreme lameness which was supposed 
to have been the result of hip joint disease, for which he had 
been treated by leeches, counter-irritation, and a course 
of alterative treatment, under which the joint aflfection was 
supposed to have yielded. Not the slightest trace of hip joint 
disease existed when this case came under our care, and we saw 
no reason to believe that any had ever existed. The first error 
of diagnosis in this appears to have been made, in consequence 
of a little peculiarity (though not one of very rare occurrence) 
in the mode of seizure. The boy suddenly fell whilst going 
up stairs, and as he afterwards limped, and complained of 
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flight pain in his tliigli, injury to the hip joint was at once i 
assumed by the surgeon in attendance ; and a little later it vaa 
proposed to employ the actual cautery ; bat as this met with I 
some olijection, two other Burj^'ons were called in cousulta> 
tion. Even now the error in diagnosis was not detected, but 
the cautery was rejected, and blisters recommended. I have 
no donbt that this child fell in consequence of the sudden 
seizure of paralysis, and if all the muscles of the leg hud 
suffered, the nature of the case would not have been overlooked. 
The deformity of the foot in this case — that of paralytic equina- J 
varus — was easily remedied by division of the tendo Achillis^f 
and tibialis anticiis muscle. The foot was brought into anaturaLV 
position, and the ankle joint supported by a steel on eitherj 
aide, attached to the boot, and carried tip to the calf of thai 
leg, where they were connected by a circular steel band. A.I 
free joint was placed in the steel supportH, opposite the ankle I 
joint, and with the assistance of this he was enabled to l 
walk with ease and security. 

Case VII. 

Case of infnntile paralysis affecting all the muschs of one Uff, I 
below tht hip joint, coming on siidthnly, and mistaken an^M 
treated for fracture of the Ifg, 
In the year 1857 I had under my care a boy. who Buddenljrj 
fell, and all the nuiscles of the left leg, below the hi^a 
joint, were completely paralysed as to motion, (sensation ul 
generally either very little, or not at all impaired in thcss I 
cases) and the mother supposed the leg to have lieen broken. Shu I 
took the child to one of our Metropolitan Hospitals, where it wail 
pronounced to be fractured, and set accordingly. The mother I 
continued to attend with this child for a year, and then b&- I 
lieving that the fracture had never been properly set, because, \ 
she said, the leg appeared to be exactly the same as when she ' 
picked him up after the accident, she brought the child to the 
Orthopedic Hospital. The leg was found to be completely 
paralytic, very much wasted or withered, and contraction of | 
tliL- foot, and also at the hip joint hod taken place— only to I 
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a slight extent at the hip — but there was no indication of any 
fracture having occurred. 

By division of the tendo Achillis in this case, the contraction 
of the foot, which was in the position of simple equinus, was 
easily removed ; but in consequence of the paralytic condition 
of the rectus muscle, as well as the other muscles of the 
leg, it was necessary to carry a steel support from the foot 
to the hip joint, and to connect this with a steel band round 
the waist, so as to compensate for the paralytic condition of 
the limb. With this mechanical assistance, the boy was 
soon enabled to walk, and some improvement in muscular 
, power took place, but not to an extent suflScient to enable 
him to dispense with the steel support. 

Case VHI. 

Case of infantile paralysis of both legs; more complete in right 
leg^ in which it was mistaken for dislocation of hip joint. 

On the 20th February, 1860, a young gentleman aged four 
years. Master H. E. who had never stood, or walked, was 
brought to me, and his condition was at that time as follows. 

Both legs were paralytic up to the hip joints, but some 
power existed in the muscles surrounding these articulations, 
sufficient to enable him to draw up his legs when lying down 
on the floor. I may mention that the existence of this power 
is of the utmost importance, as it at once decides the possi- 
bility of making a child walk who is paralysed in both legs. 
Without this power, no such possibility exists. 

The right leg was more completely paralysed than the left, 
no power existed in the rectus muscle of the thigh, or in the 
gastrocnemius muscle of the leg, and the foot was gradually 
assuming the position of calcaneo-valgus. The anterior muscles 
of the leg, and the flexors of the toes alone exhibited any 
trace of power. 

In the left leg the rectus muscle of the thigh was extremely 
feeble, but not completely paralysed. The tibialis anticus 
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oxiiihik-il no trace of jMwer. The gastrocnemius wan 
extremely feeble, and the terdo Achillis slightly contracted. 
The k'ft foot waa becoming deformed in the position of eqnino- 
valgus. 

JJuloty of the Com. This child was said to have been a 
strong and healthy baby, but the mother was obliged to wean him 
when four months old, and then he was fed on biscuit powder 
and milk. From this time his health failed, and in a week 
he became seriously ill ; his hands remained clenched for three 
weeks, both feet were similarly affected, and the toes were drawn; 
under the foot. Both legs were observed, very gradually, 
become paralytic, and when six months old, his mother states 
that both legs were quite powerless, and he could not feet*' 
when tickled. 

AVhen a year old, the parents thought the right leg waa 
longer than the lef^ and this together with an increased pro- 
minence of the thigh bone at the right hip joint, induced thera 
to consult a surgeon of eminence, who considered the hip to 
be dislocated, an opinion in which other surgeons concurred. 
On two occasions chloroform was administered, and attempts [ 
to reduce the dislocation persevered in without any alteration in 
the form of the joint being produced. A further consultation 
was held at which the lat« Sir B. Brodie was present, and he 
decided that no dislocation existed, and that the prominence 
of the thigh bone was due to the wasting of the nates and 
muscles surrounding the hip joint. I would here mention that 
other cases have fallen under my observation in which the 
same error of diagnosis had been committed. 

Treatment. The contraction of the tendo Achillis in the left i 
foot was not sufficient to require division, and therefore I or- 
dered the mechanical supports usually given in these cases, (i 
Fig. 57) and with this assistance, he waa at once enabled 
stand, and soon began to walk, pushing a chair or a tl 
legged stool on wheels, before him. From that time to the 
present date, the improvement in muscular power and abili^ 
to walk, has steadily progressed, and the boy is now enabled ' 
to walk aliout the room and the garden, for a short time, with-| 
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out any steel supports, and to-day, October 3rd. 1866, 1 saw him 
do this. The recovery of power in the leg is very satisfactory, 
and both the rectus and tibialis anticus muscles are tolerably 
strong. In the right leg, however, the recovery in the rectus 
muscle, and in the gastrocnemius, has been very slight ; but the 
general muscular development in this leg has so far improved 
as to render it very useful, although he throws it outwards, 
with a somewhat swinging movement of the knee, in walk- 
ing. 

The mechanical supports are now partially discontinued, but 
it is still necessary for him to wear steel supports above the 
ankle joints, to prevent the twisting of the feet which would 
become deformed without this assistance. As he walks better 
with the steel supports to the hips, these are also sometimes 
used. 

In the treatment of this case, I should also mention that the 
legs have been regularly galvanized under hot water two or 
three times a day, and that in the right leg, the temperature 
has always been much below that of the left. Dr. Junod's 
exhausting apparatus has been most assiduously applied by the 
mother every day during the cold weather, and generally through- 
out the year. No inconvenience has ever attended the use of this 
If 

apparatus, and its application for a quarter of an hour in th(; 
coldest weather has always been sufficient to raise the tempera- 
ture of the leg, which has remained warm for the rest of the day. 
At the present time, the temperature of the right leg is habitually 
very little below that of the left, but in cold weather Dr. Junod's 
apparatus is still applied. In similar cases, where the tem- 
perature of the limb is very low, I always employ this appa- 
ratus ; and the advantage derived from its use in raising the 
temperature of the limb, and in promoting the recovery of mus- 
cular power is beyond question. The point worthy of mention 
in this case, is the success which has attended the eflforts to 
prevent the contractions and deformities of the feet, knees and 
hips, pretty constantly met with in these cases after a few 
years, and for the removal of which tenotomy and mechanical 
treatment is generally required. 

c c 
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The following cases ahe selected foe the purpose of 

illustratino some parts of interest in the pathology 

and trbatuent of deiformtties of the feet, ob eou 

tarieties of dnusual oocdrrencb. 

Case IX. 

Ca*e of talipfs equinu», prodticed htf ttrumow ahace*»e» of tie 
Uff, and in the neighbourhood of the joint. 

The young lu<ly who was the suhject of this deformity, an 
extreme degree of talipea cquinus represented in Fig. 85, Miss 
M, aged 15, was brought to me on the 18th July, 1854, hy 
Sir. Brendon of Highgate. She was of a decidedly strumous 




Sjvere Ulippi cquiimi pTodoced bf 1iiipnTc4o>DditiDnoriimB0iH 

in I younf liidj \i jeori oT h^. 

diathesis, tall, thin, and growing quickly, and had been 
subject to strumous abscesses in various parts of her body 
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since early childhood, and in the left leg, below knee, nu- 
merous abscesses had formed in the neighbourhood of the 
Achilles tendon, the ankle joint, and also along the tibia and 
fibula ; the periosteum was involved in several places, but there 
had been no necrosis. All the abscesses had been healed 
for some time before she was brought to me, but deep 
cicatrices remained in the neighbourhood of the Achilles 
tendon, and along the leg, as represented in Fig. 85. 

The contraction of the foot, in the position of talipes 
equinus, had existed for several years, and the deformity 
was still increasing. As a consequence of the extreme lame- 
ness produced by this deformity, a slight lateral curvature 
of the spine had been produced, and the tilting of the pelvis 
was such as to favor the increase of this aflfection if allowed 
to continue. 

From the rigidity of the contraction, it was impossible 
satisfactorily to detect motion in the ankle joint, but there 
was no other reason to suspect the existence of joint 
disease. Mr. Brendon's opinion was that the joint had not 
been implicated and this proved to be correct. On the suppo- 
sition of the existence of partial anchylosis, it had been pro- 
posed to cure the deformity by breaking it doicn^ an offer which 
was very prudently rejected. By the simple operation of te- 
notomy and gradual mechanical extension, most carefully con- 
ducted by my late friend Mr. Lane, of Highgate, to whom the 
successful result of the case was mainly attributable, the 
deformity was completely removed as shown in Fig. 86, with- 
out any serious risk having been incurred ; and she soon obtained 
a slight amount of motion, which gradually increased at the 
ankle joint. The muscular and other structures were of course 
too much damaged to allow of perfect restoration of muscular 
power, but still in the course of a year or two, the freedom 
of motion was such, that no lameness in walking was ap- 
parent. 
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CaseX. 

Cage of con^jrnitnl lalijies rana, in whieh the rethimJimt »kin t 
the outer xur/ace of each foot vra» dUsected off btf a gurgfott, i 
the hopf of jiroducing suth an amount of contraction by tlig eiat- 1 
Irix, as would overcome the tendency to inversion, and thus cure \ 
the deformity. 

Oil the llllli October, 1852, I was requested to Bee a cliUd, i 
Master A, aged one year and nioe months, who was the eubject | 
uf congenita! vania, and wliose feet were in the position repre- I 
Rented in Fig. 87. 
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I was astonished at observing two very long scare, one on il 
each foot, reaching from the front in a curved direction, overl 
the convexity and ontcr part of the foot, quite to the bock, and "I 
measuring two inches and a quarter in length. There were alsol 
several scars at right angles to the larger ones, evidently from I 
the sutures which had cut their way out. Judge my surprise I 
when I learnt that these were the scars of operations performed I 
only about a year previously to cure the cluh-foot. As far t 
I could learn from the family, in explanation of this cstr** I 
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ordinary and novel procedure, it appeared that the surgeon 
who operated commenced the mechanical treatment of the case 
soon after the birth of the child, using gutta percha splints, 
which several times caused sores, and gave rise to a great deal 
of pain and trouble, doubtless from the pressure of some of the 
hardened folds and irregularities in shape produced in adapting 
it when soft to the foot. At the end of about ten months, 
however, it seems that very little progress had been made, and 
then the surgeon performed the operations, the cicatrices of 
which are shown in Fig. 87. The idea seems to have been to 
endeavour to overcome the turning inwards of the foot, by the 
removal of as large a portion of skin as possible from the outer 
half and convexity of the foot. 

I may remark that there often appears to be a great excess 
of skin on the convexity of the foot in a severe case of varus, 
and this is rendered very apparent by any effort to turn the 
foot in its proper direction. A large fold may be pinched up 
between the finger and thumb, and I suppose this tempted the 
surgeon to remove it, but upon what idea, or by what process of 
reasoning the suggestion of the operation was arrived at, I 
am unable to say. Probably he was influenced by observing 
the phenomena of contraction by cicatrization after burns ; but 
he could scarcely have been aware of the true nature of the 
affection, and the fact that contracted and shortened muscles 
formed the great obstacles to be overcome. I was informed that 
the wound healed slowly, and that the foot required the use 
of poultices for two months. I sincerely hope that this was the 
first, and may be the last time of this operation, which might with 
propriety be spoken of as the cutaneous^ in contradistinction to 
the subcutaneous operation for club-foot, being performed. 

On the 20th October, 1852, I operated upon the left foot, 
dividing the anterior and posterior tibial tendons, and aftei^ 
Avards applied the straight splint on the outer side of the 
leg, for the purpose of bringing the foot into the position of 
talipes cquinus. 

On the 27th October, I operated in a similar manner on the 
right foot, and when the eversion was complete in each fout, in 



about three weeks I divided the Achilles tendons. The case pro- 
gressed favorably, and in less than three months the deformity 
was removed and the feet brought into the position shown in 
Fig. 88. Shampooing and passive exercises were continued 
with the object of improving muscular power, and the case 
proceeded favorably for four years. He was then not brought 
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up to town again until 14th May, 1859, when I found that 
some relapse of the deformity had taken place in both feet, 
but not to a severe extent. During the three years this young 
gcntlemiiii had been removed from my observation, he had 
l>oen wearing very badly constructed steel supports, made by 
an instrument maker in the North of England. It now became 
necessary to redivide the Achilles tendons, aud also to divide 
the plantar fascia. In consequence of the rigidity of the feet, 
the subsequent mechanical treatment was tedious, and it was 
six months before the feet were completely restored. By 
close attention to the shampooing and passive exercises, the 
muscular power of the legs was greatly improved and the calves 
became very fairly developed. I am enabled to state that this 
yoinig gentleman has continued to progress favorably up to the 
present time, and that the feet in their general form, extent 
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of motion at the ankle joint, and in muscular power, are very 
nearly equal to those of other boys of the same age. 

One fact in connexion with the cicatrices described in this 
case is especially worthy of remark, viz., when this child first 
came under treatment in October, 1852, the scar on the con- 
vexity of each foot measured two inches and a quarter in length ; 
and when he came under treatment a second time, it was found 
that each scar had grown fully an inch in length. Casts of the 
feet were taken on both occasions, and are in my possession, 
so that the fact is satisfactorily shown. I exhibited these 
casts to the Pathological Society on the 21st February, 1860, 
(see Vol. XI), and with them adduced other facts to prove 
that a cicatrix, instead of wearing out as it is generally supposed 
to do, " appears to be persistent through life, and to grow 
part pasu with the rest of the body, or rather with the portion 
of the body over which it may be placed." 

Case XL 

Case of the most severe form of congenital talipes varus in the 
adult; the first case in which the instrument Fig. 56, page 262, was 

applied. 

The gentleman who was the subject of this deformity, Mr. B, 
26 years of age, was a tall, moderately stout, and very mus- 
cular man. The deformity, congenital talipes varus, aflfecting 
the right foot, was of extreme severity ; and the foot so rigid, 
that no effect could be produced upon it by manipulation. 

The details of the treatment of this case are as follows. 

May 29, 1854. — The first operation was performed. I divided 
the tendons of the tibialis anticus, extensor pollicis, tibialis 
posticus, and flexor longus digitorum muscles ; and also the 
plantar fascia. 

June 1. — ^Applied the apparatus illustnited in Fig. 56. 

The eversion of the foot, and uplifting of its outer margin, 
proceeded very favorably until about half of this part of the de- 
formity had been overcome. 

Oct. 6. — Very little progress had been made for some weeks. 



ami iLe Btniclures in the sole of the foot (evidently the flvxof 
tL'ii<loii3, ii8 well ;i8 the plantar fascia) bad becunie extremelyi 
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teiiJie. The tendon of the peroneiia loiigna was also very t«nsel 
and prominent, nnd pain was felt along this tendon when the 
i.-verting and uplifting force waa increased, I therefore rediyided 
llio planter fascia, and with it some of the flexor tendons, by a 
free and deep incision. I also divided the tendon of the peroneuB-l 
longus, having previonsly detenniued by an examination of tl 
dissected foot, represented in Figs 34, 35 and 315, that this 
tendon, or rather the muscle to speak correctly, mast bel 
whorter than natural in a case of such severity. No inflamuarl 
tiiiu or inconvenience followed the operation in the sole of tha I 
foot. The apparatus was never discoutiuued, and very rspiillfl 
improvement followed this operation. 

Nov. 14. — The inversion of the anterior part of the foot, ( 
also the rotation of the cuboid and outer metatarsal bones — or, 
as it is called, the unfolding of the transverse arch of the, foot 
— have been completetely overcome. \Vhen the apparatus ia 
removed there is no disposition to inversion. The first sta 
of the treatment is now finished, and complete equinns | 
iliired. The cast from which Figs. 90 and 91 have \ 
drawn, was tiiken at this date. 




So far as I know, this is the first case in which " the unfold- 
ing of the transverse arch of the foot" has been overcome in 
the first stage of mechanical treatment, i, e. sirauhaneously 
with eversion of the foot. 





Nov. 17. — I divided the tondo Achillis. Continued the same 
apparatus, but with a flat sole-plate, so tliat its action was 
similar to that of the Scarpa's shoe. 

April 4, 1855.— The foot is now flexed at a right angle with 
the leg, and has been in this position two or three weeks with- 
out making further advance. The ankle joint is very stiff. 
Ordered active and passive exercises to be corameuccd ; a 
common boot, without any steel support, to be worn in the 
day time ; and the instrument to be continued only at night as 
a retentive apparatus. After a time, the ordinary Scarpa's 
shoe was worn at night, as being less cumbersome. 
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The exercises and walking did not appear to prodnoe miidi 
improTement, and the motion at the ankle joint continued very 
limited. This evidently depended chiefly upon the Ugamentous 
rigidity at the ankle joint, bnt partly also apoD the tendo 
Acbillis not being long enough to allow of more than a right- 
angled flexion. The flexion of the foot had [^Mweded very 
Blowly after diTision of the tendo Achillis, on account of the 
extreme ligamentoos rigidity, and conseqaently the foil length 
of the tendon required could not be obtuned. 

May 4.— I redivided the tendo AchilUs, with the view of 
increasing the-flexion at the ankle joint, to improve the walk- 
ing, and goard against return of the deformity, which is often 
induced by a limited amount of motion at the ankle joint. I 
divided above the previous operation, because the tendon in 
this situation was prominent, and appeared to be firee from 
adhesions. I genemlly divide below, that old adhesions may 
not interfere with the descent of the heel and rapid formation 
of new tendon. The divided extremities of the tendon could 
not bo made to separate, by the application of moderate force, 
more than an eighth of an inch, in consequence of the liga^ 
meutous rigidity of the aukle joint. 




Tie niM fiwt, ibovinf tbs romplelc rmwial oF tli« defomily ni nionUii iHtr the tuli, Ti|t. 



May 24th. — Very much improved by mechanical treatment. 
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Foot now flexed well beyond a right angle, as shown in Fig. 
92. Passive motion, and walking exercise to be resumed. 

August 30.— Foot improved. Mr. B. can now walk a mile 
easily. 

I may here observe, that during the whole of the above treat- 
ment Mr. B. was not absent from business a single day. He 
walked about on crutches. The operations were performed in 
the afternoon, and on each occasion he went to his counting- 
house on the following day. 

December 18, 1856.— I have examined Mr. B. this day, more 
than a year and a half since the termination of treatment, and 
complete removal of the deformity. There is not the least 
disposition to inversion of the foot. He wears as neat a boot 
on the previously deformed foot as on the sound foot ; and, as 
far as external appearance goes, all is perfect, and no one would 
imagine that he had been the subject of any deformity. Ana- 
tomically examined, the foot is very nearly if not quite as 
perfect in form as it was a year and a half ago ; perhaps the 
arch is a little increased, and the instep somewhat higher, but 
not enough to attract the patient's attention. 

The only drawback to the complete cure of the case is the 
stiflFness and very limited amount of motion at the ankle joint. 
He can voluntarily flex and extend the foot a little, and there- 
fore motion exists at the ankle joint. Some improvement in 
this respect has taken place, but not to a suflScient extent for 
walking purposes ; practically, therefore, he has a stiff ankle 
joint, which produces lameness in walking, particularly when 
he walks fast and takes long steps ; but if he takes short steps 
it is scarcely noticeable. He does not use a stick, and tells me 
that he can walk any reasonable distance ; that long standing 
does not fatigue him ; and that his foot is thoroughly strong and 
useful ; but in damp and changeable weather he has something 
like rheumatic pain across the ankle joint after much exercise. 
With regard to the stiffness of the ankle joint, I am decidedly 
of opinion that much of this might have been overcome, by a 
long continued course of special exercises and shampooing con- 
tinued for two or three years : but the business occupation of 
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Mr. B. was an obstacle to this being systematically followed 
out. The exercise of the foot, conducted by the patient him- 
self, has already produced increased muscular development, as 
proved by the fact, that the circumference of the leg at the 
most prominent portion of the calf, which is still much smaller 
and higher than natural, has increased three quarters of an 
inch. 

This patient is now free from the risk of inconvenience and 
dangers arising from ulcerations from pressure on the deformed 
foot, to which club-footed adults are especially liable, and it 
was in consequence of his foot becoming more tender to pres- 
sure and less useful in walking, that he was induced to apply 
for relief. 

Case XII. 

Severe cases of relapsed congenital varus of both feet^ successfully 

treated. 

A young gentleman. Master H. A., aged 10 years, from 
Maidstone, was brought to me on June 28, 1852. He had 
been afflicted with severe congenital varus of both feet, sup- 
posed by his mother to have been caused by a strong mental 
impression made upon her by looking at Raphael's cartoon of 
the Cripple at the Gate of the Temple, when she was about 
three months advanced in pregnancy. At the age of ten 
months, this child was operated upon by an eminent orthopaedic 
authority in this metropolis. Neither expense nor trouble 
was spared, and the mother devoted an extraordinary amount 
of personal trouble and attention to the after-treatment. The 
rubbing and exercising were also conducted by a person 
especially employed. The subcutaneous division of the posterior 
tibial tendon had been attempted, but this must have been one 
of the earliest cases, and possibly the tendon was not divided. 
However, partial relapse took place twice in both feet, and 
some of the tendons were more than once divided during the 
first five years. At the end of this time the feet were still 
imperfect in form, but the parents were assured " that what 
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remained was in the bones, and could not be removed." Passive 
motion was directed and unremittingly attended to, but no 
improvement resulted, and the boy very slowly but progressively 
got worse. When broiiRht to me the feet were distorted in 
the form represented in the annexed wood-cut Fig. 93. 

In consequence of the repeated operations which had been 
performed in this case, and the very rigid condition of the feet, 
I was not disposed to promise success ; but, in the hope of 
improvement, further treatment was submitted to, and com- 
menced on the I2th of August, 1852. 





In the operations in this case, I redividcd the anterior and 
posterior tibial tendons ; the tendons of the flexor longus digi- 
torum and the extensor polHcis, the tendo Achillis, and the 
plantar fascia. The treatment was divided into three stages : 
the object of the first stage being to overcome the inversion of 
the anterior portion of the foot; that of the second to overcome 
the contraction in the arch of the foot, after division of the 
plantar fascia ; and the object of the third, to increase the 
flexion of the foot at the ankle joint after division of the tendo 



Acliiilia. The mechanical treatment was condijctcfl with ihe 
gn>atCBt care and nltentiou, and in six months botli feet woru 
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Biifliciently perfect in form, as shami in Fig. 94, to allow of the J 
boy retnrning to the country. Under a combination of mechanical | 

and physiological treatment, snch as I have already described, I 
both feet continued to improve in form and function. 

My report, nearly two years and a half afterwards — Jan. I 
15, 1855 — says, "Both feet perfect in form and position; 
also physiologically very perfect. All the muBcles are strong I 
and pretty well developed. The calves rather high, but not 1 
very small, measuring ten inches and a half in circumference. 
Can stand on his toes, and has a good spring from the ankle 
joints. Can play at leap-frog as well as any hoy in the school. 
Dances well;" and his drill-master states "that he had ex- 
amined him attentively, and could not detect the slightest 
defect or weakness." Does not easily tire in walking 
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I have had the opportimity of seeing this young gentleman 1 
occasionally, ever since the treatment, and he not only remain^ 1 
well, but has continued to improve in mnecular power nf the 1 
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legs, and mobility of the feet, which are perfect in form as 
represented in Fig. 95, drawn from casts taken the Cth of June, 
1860, when he was eighteen years of age. 



UnvinE Ukcn from cuU of tlie 
Wimwatuft, ihowingUieiniui 
lachs bi ciRumfereuev i Uifl feet 




I have already alluded at page 37 to the muscular develop- 
ment in this case, in which so many operations had been per- 
formed, as furnishing a complete answer to those who assert 
that tenotomy weakens muscles, Interferes with their develop- 
ment, and that their functions afterwards are imperfectly 
restored. In this young gentleman, when eighteen years of age, 
the calves measured two inches more in circumference, than 
the calf of the gentleman, (Mr. B. Case XI) who was horn with 
congenital varus, and had not been operated upon until he 
came under ray care at the age of twenty-nine. 

The improvement of muscular power and mobility in this 
case, were doubtless much contributed to by the circumstance 
of his entering the mercantile service as a midshipm^, and the 
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consequent exercise of climbing, &c. After he had been two or 
three voyages, I had casts of the legs taken up to the thighs, 
see Fig. 95 for the purpose of shomng the improved muscular 
development, and in these casts the circumference of the calf 
in each leg, is shown to be thirteen inches and a half. It is 
unnecessary to say that relapse of the deformity is impossible, 
and the permanence of the cure may be relied upon. The 
case is strongly illustrative of the advantages to be gained by 
a long continued perseverance in the physiological treatment, 
after complete removal of the deformity. 

Case XIII. 

Severe case of relapsed congenital talipes varus of both feet 

successfully treated. 

The young lady who was the subject of the present case, 
Miss A. L., aged 10 j'^ears, was brought to me on 24th April, 
1857. She had been the subject of congenital talipes varus 
of a severe form, affecting both feet, and when six months 
old had been operated upon by an eminent Orthopaedic autho- 
rity, under whose care she afterwards remained continuously 
for three years. At the end of this time, however, the defor- 
mity was not completely removed in either foot, and the mo- 
tion at the ankle joint was said to have been very limited. 
She was afterwards placed under the care of a well known 
gymnastic professor, and the physiological treatment including 
special exercises, rubbing, and working of the feet, were 
steadily preserved in for a great length of time. In spite of 
this, however, it became evident that the deformity in both 
feet was steadily increasing, and at the time she came under 
my care, they were in the position represented in Fig. 96, 
drawn from models in my possession. In both feet, the ele- 
vation of the heel, the equinus portion of the deformity, existed 
to an extreme degree, whilst the inversion — the varus portion 
of the deformity— -was comparatively slight, especially in the 
right foot which might almost be described as a case of simple 
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equinus ; ro completely had the inversion been overcome ; and 
the width of the foot was increased towards the toes, in conse- 



FIG. 96. 




Severe case of relapsed congenital talipes varus of both feet, in a young lady, 10 years of age. 

quence of the weight having been thrown upon the heads of the 
metatarsal bones, a condition generally met with in severe 
cases of talipes equinus. The feet were most rigidly held in 
this position, with scarcely any motion at the ankle joint. 
Her gait was extremely awkward and unsteady, and powers 
of walking very limited. 

For some time before coming under my care, special treat- 
ment for the feet had been discontinued, except by such exer- 
cises and manipulation as could be conducted at home, treat- 
ment had in fact been abandoned in despair. So completely 
was this the case that the parents determined that only one 
foot should at first be STibmitted to treatment, and that the 
other should not be operated upon until the cure of the first was 
accomplished. 

On the 7th May, 1857, I performed the first operation on 
the right foot, dividing the plantar fascia and flexor tendons in 
the sole of the foot. 

D D 
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Dr. Stewart of Streatham assisted, and chloroform was admi- 
nistered by the late Dr. Snow. My reason for not dividing the 
posterior tibial tendon was that only a slight degree of inversion 
existed in this foot, and the posterior tibial muscle did not 
appear to be contracted. The great obstacles to be overcome in 
this case evidently were, 

Ist. The severe contraction in the sole of the foot, byTwhich 
the arch of the foot was increased by flexion from the transverse 
tarsal joint, and the head of the astragalus rendered pro- 
minent on the dorsTim of the foot as shown in Fig. 96. 

2nd. The contraction of the tendo Achillis, or rather muscles 
of the calf, by which the os calcis was raised to an extreme 
degree. 

3rd. The rigidity, and adapted shortening of the posterior 
and lateral ligaments of the ankle joint. 

The principle I determined to adopt in this case was to 
divide the treatment into two stages, the object of the first 
being to overcome the contraction in the sole of the foot ; and 
the object of the second to overcome the contraction of the 
tendo Achillis, and ligamentous rigidity of the ankle joint. 
Whilst the first stage was being accomplished, I proposed to 
make use of the contracted tendo Achillis as afi'ording a firm 
point of resistance against the pressure applied to the anterior 
part of the foot, for the purpose of expanding, or unfolding the 
arch of the foot. 

After the division of the plantar fascia and tendons in the 
sole of the foot, the first stage of the treatment was gradually 
accomplished by means of the Scarpa's shoe, having a trans- 
verse division in the sole-plate as shown in Fig. 20 ; and then 
on the 3rd July, 1857, I divided the tendo Achillis of the right 
foot, Dr. Snow on this occasion administering amyle^e ; Dr. 
Stewart also assisted. Complete anasthesia was pr^uced 
much more quickly than by chloroform, and with muscular 
rigidity, which would be an advantage in these operations, 
but in consequence of a fatal case occurring soon after- 
wards, Dr. Snow discontinued the employment of amylene. In 
consequence of old adhesions in the neighbourhood of the 
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tendon, the separation of the divided extremities was but 
slight, and the rigidity of the ligamentous structures surround- 
ing the ankle joint, also limited the movement of this articula- 
tion. After this operation, the foot yielded very slowly at the 
ankle joint, and the treatment was tedious and troublesome. In 
about four months the foot was brought to a right angle, and 
believing that exercises might now be combined with the prin- 
ciple of mechanical stretching, I ordered 

On the 25th November, 1857, an ordinary boot with steel 
supports above the ankle to be applied, and permitted a certain 
amount of walking exercise, in combination with special exer- 
cises for the foot. This failed, however, to increase the range 
of motion ; and the foot still remaining at a right angle 

On the 2nd March, 1858, I redivided the Achilles tendon, 
and also the tendon of the peroneus longus, which was tense 
and prominent behind the fibula. I have found by dissection 
that the tendon of the peroneus longus is shortened in severe 
cases of congenital varus ; and in the case of Mr. B., No. XI, I 
divided it with great advantage. After this operation the 
flexion of the foot proceeded more rapidly, and being now 
carried well beyond a right angle 

On the 24th April, 1858, walking exercise was recom- 
menced, the ordinary boot being worn, and exercises perse- 
vered in. From this date the right foot steadily improved, 
special exercises being used four times a day, for half an hour 
each time. 

On the 21st June, 1858, the treatment of the left foot was 
commenced, and on this day I divided the plantar fascia, with 
some of the flexor tendons in the sole of the foot. At the 
same time I divided the tibialis posticus tendon, in consequence 
of there being more inversion in this foot than existed in the 
right, and the inner malleolus being less prominent ; Dr. Stewart 
assisted, and on this occasion no chloroform was given. 

The treatment wes divided into two stages, as in the right 
foot, and the contraction of the arch of the foot being suflS- 
ciently overcome, on 

The 24th August, 1858, I divided the tendo Achillis, and 

D D 2 
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also the tendon of the peronens longiis, which was tense and 
prominent behind the fibula ; Dr. Stewart and also Mr. Street of 
Norwood assisted. The flexion of the foot progressed very slowly, 
and the anterior border of the deltoid ligament could be felt as 
a tense and prominent band, which appeared to prevent the inner 
malleolus assuming its natural prominence, by holding the navi- 
cular bone in proximity to it, and preventing this bone being 
carried outwards over the head of the astragalus. I therefore 

On the 12th September, 1859, divided the anterior border of 
the deltoid ligament, a little below and in front of the inner 
malleolus. 

On the 22nd September, 1859, my report states : " Both feet 
now very nearly alike ; left foot very much improved lately. 
Ordered to wear an ordinary boot, wuth steel supports above 
the ankle, as on the right foot ; and to commence special exer- 
cises and dancing." 

December 20th, 1859. Both feet much improved. 

February 7th, 18G0. Improvement in both feet continues ; 
and the special exercises are now persevered in, and continued 
four hours a day, for an hour each time. 

September 25th, and November 24th, 1860. Improvement 
reported in both feet, with an increased amount of motion at 
the ankle joints. 

January 3rd, 1802. Improvement continues in both feet, and 
the gymnastic exercises are steadily persevered in. 

January 12th, 1863, my report states. " Both feet now very 

perfect ; but the continuance of gymnastics still recommended, for 

\ihe purpose of increasing the range of motion at the ankle joints, 

which although enough for ordinary purposes, is considerably 

less than the natural amount of motion in a healthy foot." 

March 29th, 1864. At this time the left foot is reported to 
have become less flexible at the ankle joint, in consequence of 
the gymnastic exercises having been partially discontinued. In 
all other respects the improvement had been preserved. 

February 15th, 1865. Both feet reported as very perfect ir. 
external form, and the flexion of the left foot to be beyond a 
right angle. The motion is free, but in range or extent is not 
increased. 
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In this case both feet were so far restored in form, that only 
to a very critical eye would any defect be apparent ; the in- 
creased width of the feet across the toes was gradually dimin- 
ished, and she was enabled to wear ladies boots of an ordinary 
description. Freedom of motion at the ankle joint was so far 
increased, that she not only walked well, but could dance with 
ease and grace. No casts of these feet in their improved posi- 
tion were taken, but I am enabled to state that they are now 
as perfect in form as I have ever seen feet, which have been 
the subject of congenital varus, and equal to those represented 
in Case XII. 

Case XIV. 

Congenital malformationy and deficiency in length of the leg hones 
below knee<i *^ ^'*^ l^f^ 1^9 > y^ith a sharp curvature forwards of the 
tibia and fibula^ and malformation of the foot^ which is distorted 

in the position of talipes valgus. 

On the 20th March, 1866, a young gentleman Master De H. 
aged 12 years, was brought to me for advice in consequence of 
malformation of the left leg and foot, the condition of which 
was as follows. 

There was a congenital deficiency in the length of the left 
leg, which at the time of birth was said to have been about an 
inch shorter than the right ; but now, in consequence of this 
limb not continuing to grow in the same proportion as the 
opposite leg, the shortening at the present time amounts to 
five indies and a half. There is also a slight deficiency in the» 
length, but not amounting to more than iialf an inch, in thi 
corresponding thigh bone. The tibia is curved forward in its 
lower third, a condition always met with in these cases, and 
said to have been more conspicuous in infancy, so that the bone 
would appear to have become straightcr during growth. At 
the prominence of the tibial curve in front, and about three 
inches above the ankle joint, is a dimpled depression in the 
skin, always present in these cases. 

The outer malleolus was very indistinct, and evidently mal- 
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formed ; and there appeared to be a fusion of the tibia and fibnla 
a little above the ankle joint. 

The foot was much amaller than that of the opposite limb, 
and distorted in the position of talipes valgus of a severe form. 
The phalanges of the two inner toes were fused through their 
entire length, having only one nail between them, and they 
were partially united at the third toe. The phalanges of the 
two outer toes were also fused at their metatarsal extre- 
mities. 
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The tendons of the extensor longiis and peronei muscles, and 
also the tciido Achillis, were tense and prominent, and these 
muscles by tlieir contraction evidently contributed to the in- 
creasing deformity of the foot. Some of these tendons had l>een 
divided when this patient was only a few mouths old, and the 
foot was probably at this time brought into an improved posi- 
tion ; relapse of the deformity being produced by neglect of 
the after-treat men t, and the boy wearing a badly constructed 
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boot. Latterly, however, he hae worn a boot raised about 
six inches, having a double steel support carried up to the 
calf of the leg. 

In consequence of the inc^eaaing deformity of the foot, he is 
now becoming less able to use this leg in walking. The weight 
of the body is thrown upon the inner side of the foot which is 
too tender to bear the pressure. 

I have redivided all the contracted tendons, and by mechan- 
ical means am now endeavouring to bring the foot into a more 
useful position. To a certain extent, this will no doubt be 
accomplished, and it is at the present time greatly improved ; 
BO that in all probability it will be rendered useful for walking 
purposes. Should this fail, however, this young gentleman 
will ultimately require to wear a wooden leg from the knee, 
the foot and leg being bent upwards. 

Case XV. 

Cc«e of malformation of both legi ; deficient length of Ug hones 

below knee, with deformitif of feet and eight toes on each foot ; left 

leg smaller throughout, and more deformed below knee. 

Florence Filleylove, aged three months, was brought to me 
at the Orthopaedic Hospital, on the 2ud February, 1864, in 
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of leg bones below knee, with deformity of feet, as represented 
in Fig. 98. 

The left leg was smaller in the thigh, as well as below knee, 
and more deformed throughout. The knee joint was malformed, 
and the patella not traceable. The leg bones below knee were 
not more than half their normal length ; the leg was flexed 
\\\yo\\ the thigh at an acute angle, and bent in a twisted form 
with an inclination inwards. 

The left foot was inverted with an inclination to talipes 
vanis, but this deformity was slight; its chief peculiarity being 
that there \vere eight toes. The three supernumerary toes 
were crowded together in the normal situation of the great toe. 
The foot was expanded at this part, and these supernumerary 
toes had each an articular connection with the metatarsal bone 
or bones, but it was not possible to ascertain whether these 
were in excess, or not. 

The right leg was very similar to the left, but the leg bones 
were of greater length, being about two thirds their normal 
size. The leg was flexed upon the thigh at an acute angle, 
but not bent as in the left leg. 

Tlie right foot was similar to the left, having eight toes, 
the three inner toes being crowded together in the nonual si- 
tuation of the great toe. This foot was distorted in the posi- 
tion of talipes equino-valgus in a marked degree. 

With regard to treatment, the prospects of benefit were of 
course very uncertain ; but it seemed probable that the right 
leg might be brought into a useful position ; and the foot being 
but slightly distorted, the limb might be so far improved, as to 
be able to sustain the weight of the body. The condition of the 
left leg rendered improvement to the same extent less hopeful. 

In the position of the right leg, great improvement was 
effected by the application of an apparatus especially constructed 
for it; and after division of the ham string tendons, this leg 
was brought more than half way towards a straight line w^ith 
the thigh, when the child died of water on the brain, March 
oOth, 1866. 

The position uf the left leg was also improved, but to a less 



extent than the right. No post-niortein examinatiou was 
allowed, and therefore the precise nature of this complicated 
malformation could not be ascertained. 

Case XVI. 

Cane of congenital ht/pei-trophy of the right leg, ickick at 
birth wag larger than the opposite limb, and continued to grow 
at an increased Tate ; accompanied with malformation of the 
foot. 
On the 24tli December, 18G3, R. I. Lloyd, aged twelve 
months, was brought to me at the Orthopaedic Hospital, in 
coil se(| lie nee of congenital hypertrophy of the right leg, which 
in all its proportions in length and breadth, from the foot to 
the top of the thigh, was at birth larger than the opposite limb, 
and was said by tlie parents to have lieen at tlie time of 
birth two inches longer than the left. When he came to the 
hospital, this leg was still continuing to grow at a rate dis- 
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proporlionate to that of the opposite limb, and when this child 
diud at the age of three years from hooping-cough, the right 
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leg was four and a half inches larger than the left. Its general 
appearance is well represented in Fig. 99, drawn from a pho- 
tograph of the child. 

The foot was of large size, and malformed, with a deep cleft 
in its anterior portion dividing it into two unequal parts, the 
inner being proportionably much larger than the outer. The 
skin of the leg throughout was healthy, soft, and pliable, and 
there- was no evidence of the aflFection being merely a cutaneous 
or subcutaneous hypertrophy. 

The left leg appeared to be of its normal length and relative 
proportions, as compared with the rest' of the body. The foot 
was natural, and the child used this leg in progression, dragging 
the hypertrophied leg and foot after it in walking, but resting 
upon the inner side of the distorted foot ; and sometimes the 
child would bend the enlarged leg, and resting upon the knee, 
would then stand with the left knee bent. The relative pro- 
portion of the legs is well exhibited in the accompanying 
drawing. Fig. 99, but from the position of the child, the left 
leg'is'made to appear rather smaller in proportion than it really 
was. 

With regard to treatment, it appeared to me that no benefit 
would result either from placing a ligature on the main artery 
of the limb, or any other procedure, as from the malformation 
and deformity of the foot, there was no chance of its ever being 
made available for walking purposes. I therefore proposed am- 
putation of the foot, and the use of a wooden leg from the knee, 
but before any such treatment was adopted, the child died 
on the 16th December, 1865, being then three years old. 
With the assistance of my friend, Dr. Dick, and Mr. S. Little, 
I made a post-mortem examination of the body on the 17th 
December. Mr. Little afterwards minutely dissected the foot, 
and exhibited the specimen to the Pathological Society, and 
the following account written by lum also appears in the 16th 
Vol. of the Transactions of the Pathological Society. 

" The right lower extremity was altogether much larger than 
the left The distance between the anterior superiiw spinous 
process and the tip of the heel on the right side was twenty- 
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seven inches, on the left twenty-two and a half. The difference 
being four and a half inches, and this was chiefly below the 
knee. The right foot alone was removed for examination, it 
was covered all over by great masses of fat, in parts one and a 
half inches thick. Only two toes were visible, a great toe of 
normal appearance ; and separated from it by a wide cleft, was 
a very broad toe with two nails. About the middle of the out- 
side of the foot, were two little nails close together representing 
the fourth and fifth toes. The right foot was two and a half 
inches longer than the other. 

" The long and short extensor of the toes, and the extensor 
of the big toe were present, but no tendons passed the two 
outer toes. 

" No tibialis anticus tendon could be found. 

" The tendon of the posterior tibial was very large. The long 
flexors of the toes and big toe were present, but no tendon 
passed to the outer toes. The muscles of the sole of the foot 
were represented by a mass of muscle and tendon matted 
together. 

" The muscular tissue under the microscope showed no trace 
of fatty or other degeneration. 

" On examination of the foot after removal of the soft parts, it 
appears that the ankle joint is freely moveable, but the bones 
of the leg cannot be brought to a right angle with the foot, 
owing to malposition of the astragalus ; the upper surface of 
which looks rather backwards. 

" The tarsal and other joints of the foot are normal, with the 
exception of those at either end of the metatarsal bone of the 
big toe ; these are fixed not by anchyolosis, but the ligaments 
appear to be too short to allow movement to take place. 

" The astragalus, the scaphoid, cuneiform, the three inner me- 
tatarsal bones, and the phalanges of the three inner toes are 
relatively more than twice the size of the other bones of the 
foot, indeed they are nearly equal to those of an adult. 

The astragalus is so large in proportion to the calcis that it 
projects further backwards than that bone, consequently there 
is no arch to the foot. 
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" Tlio enlarged bones are of nonnal shape as are also their 
articulations, excepting where the large bones on the inner side 
of the foot articulate with the small bones on the outside- 

" The other bones of the foot are of normal size. The body 
of the child was extremely emaciated, and formed a marked 
contrast to the right lower limb which was thickly covered with 
fat. There were also two ill-defined fatty tumours, the one 
on the right side of the chest, the other below the left nipple. 

" The internal organs were healthy, with the exception of the 
lungs which were pneumonic in various stages quite sufficient 
to cause death." 

Case XVII. 

Rotation of tibia at the knee joints which was also contracted in 
the Jlexed position^ with talipes valgus of right foot; slight 
talipes varus of left foot, with contraction of left knee and short- 
ening of left thigh. Both hands slightly deformed in the position 

of club-hand. 

Miss W. aged six weeks, was sent to me by my friend, Dr. 
Lavies of Warwick Square, on the 17th October, 1865. In this 
case, somewhat complicated deform itcs of both legs existed, 
together with contraction of the left hand. 

ITie right leg was rotated upon the thigh at the knee joint in 
a remarkable manner, so as to bring the calf of the leg and heel 
of the foot into a direct anterior aspect, the inclination of tlie 
foot being directly backwards as represented in Fig. 99. The 
patella was very small and felt with difficulty, being displaced 
on the outer condyle of the femur. The articular extremi- 
ties of the femur and tibia appeared to be well formed, although 
some contraction at the knee joint existed, and the leg was 
flexed as well as rotated on tlie thigh. The leg could be only 
partially restored to its natural position by manipulation, and 
then the foot was seen to be in the position of talipes valgus, 
with some disposition to calcaneus, but the drawing is taken 
with the foot as it appeared with the leg in its rotated posi- 
tion. 



Tite left hij WRS contracted at tlie knee joint and could not 
Imj extended beyond an obtuso angle with tlie thigh, it conld 
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hardly be bronglit so straiglit as represented in Fig. 100. 
The patella was well formed at this articulation, and no 
abnormal rotation of the tibia existed. 

Tlie hft foot was inverted in a somewhat unusual manner, 
so that the aspect of the sole of the foot was directly inwards, or 
inclined to the position of talipes varus, but the foot did not 
exhibit the usual characters of this deformity in any marked 
degree. 

TTie left thigh was shorter than that of the opposite limb, 
and the defect in length was greater than represented in the 
drawing. 

The left liand was contracted in the flexed and pronated po- 
sition at the wrist joint, presenting the ordinary appearance 
described as club-hand, and a slight disposition to this deformity 
also existed in the right hand. No other defect existed. 

It is worthy of remark in connexion with this case, that the 
mother had previously had two children, bom with cleft palate, 
but without any other defect; both these children died in 
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infancy. The mother had had thirteen children, several 
healthy children being bom between those deformed. 

The treatment of this case up to the present time has been 
essentially mechanical, and in all probability no operations will 
he required. Both legs and feet have been much improved, and 
there seems to be every probability of their being brought into a 
useful position. Both hands are now almost natural in appear- 
ance, and the child uses them well. The general health of the 
child, however, is extremely feeble, and it is much emaciated. 
The chest has become somewhat promment and deformed, 
and the spine curved posteriorly, with an inclination to the 
left side in the dorsal region. 
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treatment of cases of right ancled 



contraction of tcndo Achillis, 111. 
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- external characters, 11(5. 

anatomical deviations, 117. 

pathology of, 117. 

treatment of, 117. 

^-^ divided into tlu-co stages, 118. 
— — valgus, 120. 

Talipes varus, external characters in 
infant, 121. 

congenital, 122. 

exteninl cliaractcrs in adult, 124. 

morbid anatomy of, 129. 

in the infant, 138. 

•^— alterations in bones, in the in- 
fant, 133. 

ligaments in the in&nt, 
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bones in the adidt, 1G4. 

ligaments in the adult, 180. 

— condition of muscles in the adult, 
183. 

tendons in the odidt, 185. 



Talipes Tarns, congenital, operations re- 
quired in, 216. 

— - history of operative treatment in 
217. 
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— mode of performing the operations 
221. 
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222. 
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225. 
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226. 
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Scarpa's first apparatus for 



in adult, 192. 

— varus in adult, condition of 
vesw?la and nerves in, 192. 

— hereditary transmission in, 200. 

— statistics of, 200. 

— complications of, 202. 

-— operative treatment in, 212. 
— — Dr. Little's arguments against 
early operation, 213. 

— Prof. Lizars' arguments against * 
early operation, 213. 

— Author's arguments in favor of 
early operation, 214. 
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— Scari)a's second apparatus 
for, 253. 

— duration of treatment in cases of, 
2G3. 

— mechanical and pliysiological after- 
trcatmont, 2f»3. 

— causes of relapse in, 269. 
Dr. Little's opinion, 270. 

Author's views, 271. 
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non-congenital varus, 278. 
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morbid anatomy, 281. 
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opcmlionj required in, 303. 

meclianicnl treatment of, 304. 

phjsioloeieol treatment of, 806. 
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divided into three stages, 119. 
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CDEX. 



APPENDIX. 



Kote 1. Desoripticm of speoimenB illii*- 
trating condition of mnsclee, &o., in 
non-congenital club-foot, with table of 
microscopical appearances, 858. 

8EBIE8 OV CASKS. 

Case of rigid muscular contraction of 
both legs in a child, 861. 

Obso of rigid muscular contraction of 
both legs in a child, with seyere 
talipes equinus in a youth, 862. 

Obso of rigid muscular contraction of 
both legs, with severe talipes valgus 
in an adult, 865. 

Case of rigid muscular contraction of 
both feet, with equino-varus in an 
adult, consecutive to paraplegia, 868. 

Case of infantile paidLysiB or both legs, 
throe years' duration, with contrac- 
tion of both feet, 374. 

Case of infantile paralvsis of both legs, 
with contraction of feet, remaining 
unrelieved up to the ago of thirty- 
nine, 877. 

Case of infantile paralysis of leg, mis- 
taken for hip joint disease, 881. 

Case of infantile paralysis of leg, mis- 
taken for fracture, 882. 



Case of infantile paralysis of leg, mis- 
taken for dislocation of hip joint, 
888, 

Case of talipes equinus produced by 
strumous abscesses, 886. 

Case of congenital talipes varus in 
which a portion of skin was removed 
to cure the deformity, 888. 

Case of severe congenital talipes varus 
in the adult, 891. 

Case of severe relapsed congenital varus 
of both feet, 896. 

Case of severe relapsed congenital varus 
of both feet, 400. 

Case of congenital malformation, and 
deficiency in length of the leg, witli 
malformation of the foot, 405. 

Case of congenital malfonnation of 
both legs, with deficiency in length 
of leg-bones ; eight toes on each foot, 
407. 

Case of congenital hypertrophy of right 
leg, with malformation of loot^ M)9, 

Case of congenital talipes valgus of 
right foot, with rotation of tibia at 
the knee joint ; contraction of both 
legs, 412. 



THE END. 
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